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Space-General Corporation combines the experience and capabilities of Aerojet’s Spacecraft 
Division and Space Electronics Corporation into a new corporate entity which is 
dedicated to maximizing national progress in the exploration and utilization of the space 
environment. @ Under the leadership of Dr. James Fletcher, President, and F. W. 
Lehan, Executive Vice President, Space-General Corporation will apply its capabilities 
to conceive and produce advanced ballistic missiles; launching vehicles; military, scien- 


tific and commercial space systems; space probes; and their component sub-systems. 


To further enhance its capability, Space-General Corporation is now expanding 
its staff of able scientists and engineers. Those capable of bringing high levels 
of skill and energy to this growing organization will be considered, without 
regard to race, creed, color or national origin. Contact MR. PIERRE BROWN 
at SPACE-GENERAL CORPORATION, 777 Flower Street, Glendale, California. 


SPACE-GENERAL CORPORATION 


A SUBSIDIARY OF AEROJSET-GENERAL CORPORATION 
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electronic and electromechanical 
engineers in a unique role 


The engineers and scientists of Aerospace Corporation are in the fore- 
front of a rapidly advancing state-of-the-art in sensing and information 
systems. Their unique role: a critical civilian link uniting government 
and the scientific-industrial team responsible for development of space 
systems and advanced ballistic missiles. In providing scientific and tech- 
nical leadership to every element of this team, they are engaged in a broad 
spectrum of activities, from formulation of new concepts to technical 
review and supervision of hardware development by industry. Specific 
areas of interest include inertial and radio guidance, automatic control, 
communications, instrumentation, space- and ground-based computing, 
telemetering, tracking, auxiliary power, infrared, television, optics, and 
photography. Now more men of superior ability are needed; highly 
motivated engineers and scientists with demonstrated achievement, 
maturity, and judgment, beyond the norm. Such men are urged to write 
Mr. George Herndon, Aerospace Corporation, Room 101, P. O. Box 
95081, Los Angeles 45, California. 


Organized in the public interest and dedicated to providing objective leadership 
in the advancement and application of space science and 


technology for the United States Government. 


AEROSPACE CORPORATION 























AVIATION CALENDAR 


July 17—Air Force Contract Aviation Serv- 
ices Symposium, National Aeronautical 
Services Assn., Hotel Washington, Wash- 
ington, D.C 

July 19-21—Summer Meeting, Airlines Elec- 
tronic Engineering Committee, Aero- 
nautical Radio, Inc., Eden Roc Hotel, 
Miami Beach, Fla. 

July 20-21—Quarterly Regional Meeting, 


Assn. of Local Transport Airlines, Grove 


Park Inn, Asheville, N. C. 


July 22-24—Annual Meeting, American | 


Assn. of Airport Executives’ Northeast 
Chapter, Wilmington, Del 


July 24-26—Air Traffic Control Facilities | 


Symposium, Electronic Maintenance En- 
gineering Assn., Mayflower Hotel, Wash- 
ington, D. C. 


July 25-Aug. 10—Internationa! Trade Fair | 
and = Aviation Exhibition, McCormick | 








Place Exposition Center, Chicago, II. 


July 26-28—Annual Convention, Southeast- | 
ern Aviation Trades Assn., Deauville Ho- | 


tel, Miami, Fla. 


July 31-Aug. 11—Conference on Physics of | 


the Solar System and Re-entry Dynamics. 
For information write: Conference Direc- 


tor, Room 310, Holden Hall, Virginia | 


Polytechnic Institute, Blacksburg, Va 
Aug. 1-3—Fourth Western Regional Meet- 
ing, American Astronautical Society, Sher 
iton-Palace Hotel, San Francisco, Calif 
Aug. 1-10—28th Annual U. S. National 
Soaring Championships, Wichita, Kan 
Aug. 2-4—Summer Meeting on_ Aerospace 
Applications for Hydraulic Fluids Test 
Methods, American Society for Testing 


(Continued on page 6) 
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High range... low range- 

BOTH OF THESE NEW CEC 
PRESSURE TRANSDUCERS FEATURE 
BUILT-IN SHUNT COMPENSATION 


These new strain gage units are the most accurate and highly 
sophisticated pressure transducers ever built for rugged air- 
borne use. They were designed to outperform every known 
similar type of instrument...and they do. 


Their shunt calibration feature permits the system designer to 
provide—quickly and simply—a complete calibration of his data 
handling system for precise contro! of associated equipment. 


Type 4-328 (square) is a low-range unit for pressure ranges of 
0-15 psi through 0-99 psi absolute. Standard ranges are 0-15, 
20, 30, 50 and 75 psi absolute. Type 4-329 (tubular) is a high- 
range unit for pressure ranges of 0-100 psi through 0-5000 psi 
absolute. Standard ranges are 0-100, 150, 250, 500, 1000, 1500, 
2500 and 5000 psi absolute. 


Here are some of the specifications they have in common: 
Rated electrical excitation: 20vdcoracrms; input impedance: 700 ohms minimum. 


i -20 kc. 
poem Srewye 28 te Output impedance: 350 ohms +10% at 77°F. 
Sensitivity: 50 mv +0.25 mv into a 50k 

foad at rated excitation and 77°F. Shunt output: 33,270 ohms keyed across 
} ative input and negative output pins 
aie: roe: 0 applied pressure, rated excitation, 
: 4 and 77° F., produces an electrical output 
Weight: 5.5 oz. max, exclusive of mating change equal to the sensitivity within a 

electrical connector. tolerance of +0.355%. 


For more information and complete specifications, call your 
nearest CEC sales and service office or write for Bulletin CEC 


4328-X3 or 4329-X3. 
Transducer Division i EC 


CONSOLIDATED ELECTRODYNAMICS / pasadena, califo 


Belle Howell - ~v ER PRO: 












SOLID RIVET STRENGTH 
WITH BLIND RIVETS 


CHERRYLOCK RIVETS for Your 
Difficult Solid Rivet Applications 


BULBED 
CHERRYLOCK 


Mechanically Locked Stem @ Flush Fracture 
(No Stem Trimming) @ Positive Clamp-Up ¢ 
Full Grip Range @ Complete Hole Fill ¢ Mini- 
mum Blind Side Clearance @ Positive Visual 
Inspection (Grip Length Marked on Head) 


The Bulbed Cherrylock* offers a blind rivet that installs and 
performs like a solid rivet. Bulbed Cherrylock Rivets will 
qualify where you are now using solid rivets, offering higher 
joint strength with greatly increased joint reliability under 
critical loading conditions—fatigue, shake and sonic vibration. 

Now Cherrylock rivets give you a blind rivet that can be 
used in expensive forgings as well as for joining and attaching 
sheets and components. 

For technical data on Cherrylock Rivets, write Cherry 
Rivet Division, Townsend Company, Box 2157N, Santa Ana, 
California. 


* Patent Pending 


CHERRY RIVET DIVISION 
6p GR RANTATANA, CALIFORNIA UF 8 


Townsend Company 


In Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 














AVIATION CALENDAR 


(Continued from page 5) 


Materials, Santa Ynez Inn, Pacific Pali 
sades, Calif. 

Aug. 3-6—North Central States’ Airport 
Managers Conference, Mason City, Iowa 

Aug. 7-9—Guidance and Navigation Confer- 
ence, American Rocket Society, Stanford 
University, Palo Alto, Calif. 

Aug. 15-17—Cryogenic Engineering Confer- 
ence, University of Michigan, Ann Arbor. 

Aug. 16-18—International Hypersonics Con- 
ference, American Rocket Society, MIT, 
Cambridge, Mass. 

Aug. 19-24—Institute of the Aerospace Sci- 
ences/Naval Aviation Meeting, San Di- 
ego, Calif. (Classified.) 

Aug. 22-25—Western Electronic Show and 
Convention, Cow Palace, San Francisco. 

Aug. 23-25—Fourth Biennial Gas Dynamics 
Symposium, American Rocket Society, 
Northwestern Technological _ Institute, 
Evanston, Ill. 

Aug. 24-26—Sixth Annual National Re; 
union, OX5 Club of America, Allis Hotel, 
Wichita, Kan 

Aug. 30-Sept. 1—Third Annual Semiconduc- 
tor Conference, American Institute of 
Mining, Metatlurgical and Petroleum En- 
gineers, Ambassador Hotel, Los Angeles. 

Set. 4-10-1961 Flying Display and Exhibi- 
tion, Society of British Aircraft Construc- 
tors, Farnborough, England 

Sept. 4-14—Eighth Anglo-American <Aero- 
nautical Conference, Royal Aeronautical 
Society and Institute of the Aerospace 
Sciences, London, Eagland. Wilbur 
Wright Memorial Lecture, Sept. 12. 

Sept. 6-8—National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Engineers, University of New 
Mexico, Albuquerque, N. M. 

Sept. 10-12—Nationa]l Convention, National 
Acronautic Assn., Westbury, N. Y. 

Sept. 13-14—International Operations and 
Maintenance Symposium, Airwork Corp., 
Millville, N. J. 

Sept. 14-15—Ninth Annual Joint Societies 
Engineering-Management Conference, In- 
stitute of Radio Engineers, Hotel Roose- 
velt, New York, N. Y 

Sept. 15-17—Annual Convention, National 
Assn. of State Aviation Officials, Miami 
Beach, Fla. 

Sept. 20-24—National Convention and Aero- 
space Panorama, Air Force Assn., Phila- 
delphia, Pa. 

Sept. 26-28—Annual Convention, National 
Business Aircraft Assn., Mayo Hotel, 
Tulsa, Okla. 

Sept. 29-30—Society of Experimental Test 
Pilots’ Fifth Annual Symposium (includ- 
ing a forum on the Supersonic Transport) 
and Awards Banquet, Beverly-Hilton Ho- 
tel, Beverly Hills, Calif. 

Oct. 2-7—12th International Astronautical 
Congress, Washington, D. C 

Oct. 9-15—American Rocket Society’s 16th 
Annual Meeting & Space Flight Report 
to the Nation, Coliseum, New York, N. Y. 

Oct. 14-22—Federation Aeronautique Inter- 
nationale 1961 General Conference, Ho- 
tel Quintandinha, Rio de Janeiro, Brazil. 

Oct. 23-24—Joint Meeting, Canadian Aero- 
nautical Institute/Institute of the Aero- 
space Sciences, Ottawa, Canada. 

Oct. 23-27—17th Annual General Meeting, 
International Air Transport Assn., Sydney. 
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Another PROVEN PR 


FROM 


HOT GAS - 
RADIATION RESISTANT 6” 
ROTARY ACTUATOR ‘gy 











A real breakthrough for tomorrow's control system The Clemco Aero Products Hot Gas Rotary Actuator 
today. This actuator was designed for operation with provides the advantages of a direct coupled rotary 
hydrogen at a temperature of 600°F. in an intense output with low leakage losses, and friction losses 
radiation field. which are considerably less than obtainable with any 
known high temperature linear actuator with com- 
The unique all-metal sealing system provides ex- parable leakage. 
tremely low leakage and friction and is capable of 
operation at temperatures much greater than 600°F. Clemco Aero Products Hot Gas Actuators can be 
Leakage as low as .4 S.C.F.M. of nitrogen at 700 PSI designed for any angular travel up to 330° and in 
differential pressure and 75°F. has been observed. any desired capacity. 


ff the press...270 
f proven products 
gress. Designs to 
neet your specific 
application of the 
products listed 
will be 

supplied 
immediately 
upon 

request. 


CLEMCO AERO PRODUCTS, INC. 


A subsidiary of HATHAWAY INSTRUMENTS, INC. 








Look to Parsons for Performance in 


DISTANCE MEASURING EQUIPMENT 


PARSONS ELECTRONICS has extensive experience in the design, development, manufacture, 
and installation of Miss-Distance Indicators and Distance Measuring Equipment—including 
active (PARAMI) and passive (PARPAS) systems for missile evaluation and scoring. This 
experience, coupled with a continuing research program, will provide systems to meet widely 
diversified and rapidly changing requirements. Let Parsons help you with your distance 
measuring problems by providing TOTAL CAPABILITY — SINGLE SOURCE RESPONSIBILITY. 


DE For technical information, write: 


PARSONS THE RALPH M. PARSONS COMPANY 


OFFICES IN 
ELECTRONICS DIVISION PRINCIPAL CITIES 
151 South De Lacey Avenue, Pasadena, California secant 





WORLD WIDE SERVICES: APPRAISALS AND ECONOMIC STUDIES « ARCHITECT-ENGINEERING » CONSTRUCTION « ELECTRONIC SYSTEMS AND COMPONENTS « MINING AND METALLURGICAL 
ENGINEERING + PERSONNEL TRAINING « PETROLEUM-CHEMICAL ENGINEERING + PETROLEUM PRODUCTION SYSTEMS + PLANT OPERATION « POWER PLANT ENGINEERING 





Navigation by sure eye and steady hand 


of Arma’s inertial guidance system solves 


Ferdinand Magellan successfully steered 
his ships around the world with the aid of 
an ‘‘astronomical ring”’. . . one of the nav- 
igational wonders of his age. Hung from 
the steady hand of a sure-eyed seaman, 
readings were taken by sighting through 
the rings. Set for the month and day of 
the week, this ingenious device employed 
the sun's declination to first determine 
latitude, then the hour and finally the 
meridional point of the ship's position. 

Today, the ‘‘sure eye and steady hand’’ 


the intricate problems posed by navigat 
ing in space ... keeps space vehicles on 
course by sensing the most minute 
changes from programmed speed and 
direction. And, despite its precise capa 
bilities, the sensing gyro of the guidance 
system is small enough to be completely 
encompassed within Magellan's unique 
brass rings. 


Arma 
guidance 
systems 
submarir 
search pr 
the defe 
and syste 
ARMA 


of America 


the future 


AMVERICAN BOSCH ARMA 


r of the all inertial Atlas 
airborne fire-control 
systems for all Navy 

1 pioneer in space re 
provides industry and 
shment with products 
reliability and value. 
New York, a division 

h Arma Corporation... 


r business. 


CORPORATION 





ADD FMC 
EXPERIENCE 
AT THE 

“THINK STAGE” 
OF YOUR 
PROJECT 


* How can FMC experience help you with defense projects? 


In many ways. For one, FMC has more than 20 years’ 
background in designing, engineering and manufacturing 
military equipment, from combat vehicles to missile GSE. 
Add to this our continuing program of creative research 
and practical engineering, exploring new areas in conven- 
tional and atomic age weapons. Applied to your project, 
this experience, plus our research and test data, could well 
save you important R&D time and money. Suggestion: 
the earlier you call in FMC, the more we can contribute 
to your planning. 


Want details? Write Preliminary Design Engi- 
neering Dept., FMC Ordnance Division, P.O. Box 
367, San Jose, Calif. * Phone: CYpress 4-8124. 


Putting ideas to vohhale: 


"95 COLEMAN AVENUE, SAN 





GENERAL 
ELECTRIC 
LN E DD 


TUR ge OES. 


New flight control system 
is fully self-adaptive, 
performance-proven in 
flight testing 


... LEADERSHIP IN AERO/SPACE ELECTRONICS 


A whole new flight spectrum of manned and unmanned 
vehicles is at hand. To meet the unique range of control 
requirements of these vehicles, General Electric now offers 
a completely new type of flight control. svctem, called 
GESAC. (General Electric Self-Adaptive Coz*rol.) 


A knowledge of the detailed aerodynamic characteristics 
of a missile or aircraft is not required to apply GESAC to 
the vehicle. Thus, both flight testing and application en- 
gineering effort can be sharply reduced. 

No external air data sensors 
for gain changing. 

GESAC has already been successfully flight-tested 
aboard the Convair F-106 under Navy Bureau of Weapons 
sponsorship. An evaluation of extremely rigorous re-entry 
profiles has been conducted the North American/NASA 
X-15 Simulator under Air Force contract, with outstanding 
success. A flight evaluation on the McDonnell F4H-1 is 
currently in progress under Navy BuWeps contract. 
GESAC provides another example of Light Military Elec- 
tronics Department leadership in 


GENERAL 


Light Military Electronics Department 


Armament & Control Section, Johnson City, New York 


rf computers are required 


aero/space electronics. 


® ELECTRIC 
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TACTICAL Combat Surveillance 


The modern Army’s new skills and advanced weaponry have created new 
requirements in combat surveillance — new needs for accurate, invulnerable, 
detection-free and above all high-speed intelligence gathering and 
transmission under fast-changing combat conditions. 

Target location, damage assessment and other surveillance missions 
demand the most advanced techniques in guidance, data links, and data 
processing if they are to give the field commander the intelligence he 
needs in time for him to put it to tactical purpose. 

Sperry is meeting difficult assignments of this nature in many defense areas 
now. No organization has more experience—in greater depth—in guidance, 
control and complete avionic systems for surveillance drones or manned 
aircraft. And with the breadth of its experience in associated technologies, 
Sperry is ready now to meet the toughest objectives in.combat surveillance— 
tactical combat surveillance for today and the immediate future. 


SPERRY PHOENIX COMPANY, D/V/S/ION OF SPERRY RAND CORPORATION, PHOENIX, ARIZONA 
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HIGH CLAMP-UP 
MEETS MACH 2 
STRUCTURE NEEDS 


Faster the speed, more varied the mission . . . the 

more critical are the structural requirements. 

Such is the Navy’s newest all-weather, nuclear 

weapons carrying aircraft...the carrier-based A3J 

Vigilante. 

Because of their excellent residual preload char- reg 3 In ce and mga tay the A3) 

eis * ee ee a uses stainless steel Hi-Lok p 125, psi shear or 

acteristics, Hi Loks were selected for —_ through 220,000 psi tensile) with shanks made to .0005 tolerance; 

out the A3J primary structure. The unique Hi-Lok with stainless steel coliars, these Hi-Loks can be used to 

‘orque-off feature produces a high, uniform clamp- 800°F. Other primary structure uses alloy steel Hi-Lok 
e£e . . ‘ . . or 60 000-1 j 

up of high tensile sheet materials in all grip condi- pins (95,000 psi shear or 160,000-180,000 psi tensile 

: ple : 4 7 : with shanks made to .001 min. as well as head heights to 

tions. The installation method is smooth and quiet. 001 tolerance. 


Inexpensive, lightweight, Hi-Lok tooling reduces 

worker fatigue and avoids the need for heavy 

squeezers or bulky pull-type equipment and their . 
limitations in close quarters. In open areas, Hi- a\\8 
Loks can be installed at speeds up to 45 per { \ = ef 3 
minute. ‘ 

Write or contact us for Hi-Lok technical and 

specification data. 


hi-shear I Sil 


2600 WEST 247TH STREET*® TORRANCE # CALIFORNIA 





lage with Hi-Lok right angle tooling adapted to a Ratchet Wrench 

Motor. Other Hi-Lok adaptor tooling is available in straight, ex- 

tended and offset styles to overcome difficult or tight clearance : 
conditions resulting from the unusual structural configurations 

of high performance airframes such as the Vigilante. 


 ceaad 
RIGHT. Here Hi-Loks are being installed in the A3J rear fuse- ——— ey 


TRADEMARK REGISTERED S PATENTS 2,862,773, 2.927.491 AND 2,940,495 
OTHER S AND FOREIGN PATENTS GRANTED AND PENDING 





“Piggyback 


ride fora B-52.. . Miekers, hyd rostatic 
drives assist positive traction on icy airstrips 


Ground handling the massive B-52 on icy air- 
strips demands positive, high-torque traction and 
ultra-fine control. The B-52 Towing Tug, devel- 
oped and produced by Air Logistics Corporation, 
achieves this optimum performance utilizing 
Vickers’ hydrostatic drives. 

Driven to the B-52 under its own power, the 
vehicle locks onto the aircraft’s landing gear. In- 
flated tubes form a friction-surface contact with 
the landing wheel hubs. The towing vehicle’s driv- 
ing wheels are then retracted and four Vickers’ 
hydraulic motors (one per landing wheel) drive 

the B-52’s wheels pushing the vehicle ahead 
of it. Maximum traction thus is obtained 
utilizing the aircraft’s own weight. 
The Vickers’ hydrostatic drive system 
affords these advantages: e four wheel, 


reversible drive for the aircraft’s wheels @ selec- 
tive, variable speeds and torques e@ fluid differen- 
tial action under normal driving conditions to 
prevent “scuffing” @ automatic, fluid-power 
application of torque to those wheels having 
traction when one or more are slipping on a 
“slick spot” e dynamic braking @ remote control 
up to 100’. The Vickers’ hydraulic system also 
provides power for steering the aircraft and for 
the friction tubes. 

For the G.S.E. designer, Vickers’ hydrostatic 
drives provide many unique advantages. Let us 
show you how these advantages can be applied to 
your project to meet its most exacting require- 
ments. When you are in the early design phase, our 
prompt assistance can reduce your development 
time and costs, improve simplicity and reliability. 


For immediate information call Waterbury, Connecticut, PLaza 6-3684 (TWX: WBY 160). 


MickeRs, 


DIVISION OF SPERRY RAND CORPORATION 
Marine and Ordnance Department 
Waterbury 20, Connecticut 
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mn 


Hydraulic 
Systems for 
Ground 
Support 
Equipment 


District Offices: Detroit « Los Angeles (Ei Segundo) + San Francisco (Los Altos) + Seattle « Washington, D.C. + Waterbury 
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hensive space plans within a few months 
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The Agena B’s own engine ignites and 
drives it on to orbital velocity after first- 
stage booster burns out and drops away. 





Radio signals from earth start and stop 
Agena B’s engine to turn the original or- 
bit into new around-the-equator orbit. 


The satellite — 
with the 


Why the Agena B gives America more orbits for the money 
The Agena B’s powerful rocket engine can be started and 
stopped at will by radio signals from earth. This new capability 
means 1) much greater certainty of reaching the desired orbit; 
2) a heavier payload or a higher orbit from a given first-stage 
booster; 3) converting original orbits to around-the-equator 
orbits which hold great promise for communication and navi- 
gation satellites; 4) maintaining a satellite’s precise position on 
orbit for long periods, Lockheed-built Agena Bs are now being 
used in the Discoverer, Midas, and Hawkeye programs of the 
U.S. Air Force, the Advent program of the U.S. Army, and 
the Ranger, OGO, OAO, and Nimbus programs of the National 
Aeronautics and Space Administration. Major subcontractors: 
General Electric, Bell Aerospace, Philco. 


LOCKHEED 


MISSILES & SPACE DIVISION, SUNNYVALE, CALIFORNIA 


———eEEe 






EDITORIAL 





A Major Mistake 


The United States made a major policy mistake in 
abandoning high priority for advanced manned aircraft 
development and accepting at face value Nikita Khrush- 
chev’s statement that the Russians are pursuing the same 
policy to concentrate on ballistic missiles. ‘This has 
become evident during the rehearsals for the 196] 
Tushino air show scheduled to be flown yesterday over 
Moscow. In the montli-long rehearsals for this show, 
Western observers perched on the railroad embankment 
that borders the grassy Tushino field were able to iden- 
tify three new supersonic bombers, two new Mach 2-plus 
fighters, a new jet seaplane, a flying crane helicopter and 
a convertiplane the size of a DC transport. 

They also were able to note that the Red Air Force 
has equipped all of its latest operational fighters, such 
as the all-weather versions of the supersonic Farmer and 
Mach 2 Fishbed, with airborne radar and infrared guided 
missiles and has modernized its big bomber fleet of 
Bears, Bisons and Badgers with air-to-ground missiles 
with ranges up to 300 mi., supersonic speeds and radar 
guidance. 

Largest of the three new supersonic bombers is 
Bounder (AW Dec. 1, 1958, p. 27; July 3,p. 27), an ex- 
tremely large aircraft of B-36 size. In its present con 
figuration, Bounder has high subsonic cruise capability 
with supersonic dash performance in the target area. 
It is built to take advanced powerplants, such as nuclear 
heat sources, for its huge turbojet engines. The Bounder 
in its conventionally-powered versions is an intercon 
tinental bomber posing a grave threat to the North 
American air defense system. In its nuclear-powered 
versions, it would be a multitthreat missile launcher, 
early warning center and ECM station. 

Next down the scale comes a beautiful new design 
that mounts two large turbojets on each side of the 
vertical tail fin and utilizes an extremely thin delta wing. 
This Mach 2 bomber is larger than the Convair B-58 
and also is in the heavy class with intercontinental range 
from refueling. 

The third supersonic bomber, Blinder, is in the me- 
dium class and appears to be a highly advanced develop 
ment of Yakovlev’s earlier Backfin (AW Jan. 20, 1958, 
p. 38). It has shoulder-mounted twin jets with a sharply 


swept wing and looks as though it could nudge Mach 2 


in top speed. 

Whether there were further surprises in store for ob 
servers of the Tushino show was not yet apparent at this 
writing. But the appearance of these three supersonic 
bombers makes clear the folly of abandoning the F-108 
fighter project, aimed at developing a long-range Mach 3 
interceptor as part of the B-70 program, and of allowing 
the air defenses of North America to slide into obsoles 
cence on the grounds that the Soviet manned bomber 


threat would never grow bevond the subsonic Bears and 


Bisons. 
The Bear and Bison fleet is now a new and more 


powerful threat as a second wave follow-up behind the 
supersonic bombers, hurling their megaton missile loads 
onto targets from beyond the range of the Nike Her- 
cules missile and against a thinly manned airborne de- 


fense of F-106 and F-101 fighters over-saturated by the 

(ta kers. 

mid-Canada and Pinetree 

have not been modernized 
attacks. Plans to do so 

go by the same defense ofh- 
velopment, cut down the 
program and slashed the 


first supersonic waves of 
Even the elaborate DEW, 
lines and the SAGE s\ 
to handle supersonic 
were scrapped several 
cials who killed the | 
F-106 Mach 2 inter 


Bomare B missile forc 
The two new Ma plus, long-range interceptors 


displayed during the 1 rehearsals, plus the mod- 
ernization of Fishbed Faceplate and Farmer 
fighters with infrared ir-guided air-to-air missiles, 
indicate a vastly increa iit defense capability against 
Strategic Air Comma ibsonic B-52 bombers and 
highlights the pitift number of supersonic 
B-58s now programed f SAC fleet. It also shows 
that the slowdown of B-70 development program 


was the sheerest stupid 
[hese new developments also indicate that the So- 
viets are not relying on ground-to-air missiles 
for their air defense missiles represent only the 
inner defense core long-range interceptors 
equipped with airbor r, guided missiles and Mach 
larry are the tougher outer 


2-plus speed to hunt 
layers on which the ount for the significant 


attrition of attacking 
Both the family of 


generation of superso 


1ic bombers and this third 
rs indicate that the Sovict 
3 ibility must be paralleling 


experience with ICBN 
cur own and that, Mir. Khrushchev’s rocket 
manned 


rattling, they are pending on the 
t f long-range offense. It also 


bomber as their first 
indicates they do not effectiveness of our ICBM 


attack capability very nda 
the delivery capabilits SAC bomber fleet 

Ihe initial folly of ing advanced manned air- 
craft development the Eisenhower Admin- 
istration in the face USAF warnings that this 
policy was foolhardy has been enthusiastically 
endorsed by the K \dministration in general 


and in particular by R t NMicNamara, his Secretary of 


Defense 

Only in Congress, 
sentatives Carl Vins« 
Russell, Svmington a 
for the continued dev 
fair hearing. And w 
of Congress, in the 
defense appropriatio 
much information 


darkened Moscow ski¢ ine 
We recommend ngress and the American 


people demand the t1 t the new Soviet airborne 
threat and that thev « 
the incredible mistak« 
manned aircraft devel 
the ICBM basket lon 


ational reliability and ¢ i] maturity 
now. 


re more worried about 


the sage counsel of Repre- 
orge Mahon and Senators 
m prevailed, did the case 
t of manned bombers get a 
whether these gentlemen 
passing on the Fiscal 1962 
thorization bills, were given 
yminous new birds that 


nguire into why we made 
illy abandoning advanced 
to put all of our eggs in 
this weapon reached oper 
~and what out 


—Robert Hotz 


leaders propose to do 





Alinement unit for Minuteman gets 
calibration tests on 14-ton stable pads which 
are isolated from building vibration. 


TPs ELECTRO-OPTICAL SYSTEMS CAPABILITY 


“MINUTEMAN 

Alinement Unit for the Autonetics Division 
of North American Aviation, Inc. These units 
establish the vertical reference of Minute 
man missile level detectors sense local 
vertical to an accuracy better than 1 second 
of arc. The quartz prisms on which the de 
tectors are mounted have angular tolerances 
of less than 2 seconds of arc and surface 
flatness of % wavelength of light 


*NIKE-ZEUS 


Optical assembly for Bell Telephone Labora- 
tories. For check of Nike Zeus radar alignment, 
the tracking system in which this assembly is 
used has a dynamic accuracy of better than 
4 seconds of arc an be adapted to operate 
in any part of the spectrum from the ultra- 
violet to the far infrared 


“POLARIS 


Optical deviator for Marine Equipment De 
partment of Nortronics, a division of Northrop 
Corp. This electro-optical system checks the 
alignment of the navigation system of the 
Polaris bearing submarine. It deviates light 
180 degrees and maintains accuracy of 2 
seconds of arc even in severe vibration, shock 
and changing temperature environment 


Precision optics, electronics and mechanics 
are being combined at Texas Instruments 
into new high-accuracy alignment, calibra- 
tion and tracking systems for advanced 
programs such as Minuteman, Polaris and 
Nike-Zeus. This capability began in 1956 
when TI integrated complete optical facil- 
ities and the skills of veteran craftsmen 
with the company’s total corporate capa- 
bility which incluces development of com- 
plex military electronic and mechanical 
apparatus plus basic and applied research 
and manufacture of ultra-pure optical 
materials and detectors. This unique tech- 
nology has now been extended into the 
fields of navigation, stabilization, detec- 
tion, tracking, communications and energy 
conversion. For information on your spe- 
cific electro-optical requirements, contact 
MARKETING DEPARTMENT. 


TEXAS INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 
P.O.BOX6015 DALLAS 22, TEXAS 


O 
APPARATUS DIVISION 
PLANTS IN DALLAS l| 
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WHO'S WHERE 








In the Front Office 


Neil M. Blair, president, Amphenol- 
Borg’s FXR_ Division, Woodside, N. Y., 
succeeding Henry Feldmann, who will con- 
tinue as board chairman. 

Lt. Gen. Clovis E. Byers (USA, ret.), 
vice president-Washington, D. C., office for 
General Telephone & Electronics Corp., 
succeeding Rear Adm. Frederick J. Bell 
(USN, ret.), resigned. 

Gerald C, Schutz, vice president, Vitro 
Electronics, Silver Spring, Md., a division 
of Vitro Corp. of America. 

Harvey P. Jolly, vice president-sales, 
United Aircraft International, East Hartford, 
Conn 

Everett Gravenhorst, vice president-sales 
and engineering, Arkwin Industries, Inc., 
Westbury, N. Y. Also: George R. Hannes, 
vice president-manufacturing; Jack M. 
Brand, contracts manager. 

J. Gordon Bennett, assistant vice presi- 
dent for schedule development, American 
Airlines, Inc. 

Moog Servocontrols, Inc., East Aurora, 
N. Y., has named the following as vice 
presidents: Kenneth D. Garnjost, corporate 
technical consultant; Robert Z. Hague, chicf 
engineer; Royal C. Kain, general manager. 

Fred W. Hottenroth, president, Gemco, 
Inc., Los Angeles, Calif., a subsidiary of 
Hupp Corp. Named vice presidents: Jack J. 
Lane for marketing; Jerome Belsky for manu- 
facturing and engineering. 

Roger H. B. Davis, comptroller, Servonics, 
Inc., Alexandria, Va., succeeding Martin 
Brown, resigned. 

Fred M. Spuhier, assistant to the vice 
president and general sales manager of Trans 
World Airlines, Inc, 

Maj. Gen. Daniel C. Doubleday, com- 
mander, Rome Air Development Center, 
Griffiss AFB, N. Y., replacing Maj. Gen. 
D. P. Graul, reassigned as deputy com- 
mander of the new Air Force Communica- 
tions Service, Scott AFB, II. 


Honors and Elections 


H. M. Homer, chairman of United Air- 
craft Corp., has been elected chairman of 
the Board of Governors of the Aerospace 
Industries Assn. for 1961, and Dan A. 
Kimball, president of Aerojet-General Corp., 
was named vice chairman of the association. 
Elected to the Executive Committee of the 
Board: Robert E. Gross, chairman of Lock- 
heed Aircraft Corp., and Donald  W. 
Douglas, Jr., president of Douglas Aircraft 
Co., Inc. 


Changes 


John A. Wotring, general service man- 
ager, Aero Hydraulics Division, Vickers, 
Inc., division of Sperry Rand Corp., Detroit, 
Mich. 

Leo Botwin, assistant chief engineer, 
United Aircraft Corp.’s Norden Division, 
Norwalk, Conn 

L. F. Yost, Jr., manager-manufacturing, 
General Electric Co.’s Light Military Elec- 
tronics Department, Utica, N. Y 

James P. Buckley, director-marketing and 
planning, Bendix-Pacific Division, The 
Bendix Corp., North Hollywood, Calif. 
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INDUSTRY OBSERVER 


P Arpat darts, the interceptors tnat would be fired from the Arpat carrier 
vehicle to meet re-entering ICBM warheads (AW July 3, p. 29), are to be 
spheroidal or ellipsoidal in shape and may weigh less than 50 Ib. They also 
might be equipped with special jets for velocity corrections in addition to 
their booster powerplants. 


> Navy and Coast Guard each will receive two Snap 7 series radioisotone 
auxiliary power generators, one producing 5 watts and another producing 30 
watts. They will be used for such purposes as buoys, automatic weather 
stations and navigation facilities. 


P Scout 6 launch vehicle is currently sche » carry an S-56 payload 
identical to the S-55 micrometeoroid hazard te which failed to go into 
orbit. The test is not a backup but was p is a repeat to continue 


micrometeoroid research. The S-56 is to be launched from Wallops Island, 
Va., within three months. 


P Only currently firm Air Force VTOL requirement is SOR-187, specifying 
a small search-retrieval aircraft to be carried by a C-130 class aircraft in a 
mother-daughter arrangement (AW Nov. 21, p. 23). Development plan 
was due out of Aeronautical Systems Division at the end of June. 


P National Aeronautics and Space Admin plans to build a static 
test facility at Marshall Space Flight Center for the Rocketdyne J-2 200,- 
000-Ib.-thrust liquid hydrogen /liquid oxygen t engine. Bechtel Corp. 
has a $32,000 design study contract to esta iteria for modification of 
the existing powerplant test stand to accommodate the J-2. 


> General Electric is trying to raise time between overhaul for the Convair 
B-58’s J79-GE-5A turbojets to 1,000 hr. Current TBO for the General 
Electric J79-GE-7 afterburning engines in the Lockheed F-104C and D 
models is 500 hr. 

curtailed mobile Minute- 


was planned before the 
cern over the slowdown in 


© Air Force is to take another look at its currenth 
man program in August. This redetermi 
House Appropriations Committee expressed 
this project. 

> West German research firm is working under Air Force contract on 


development of a lightweight paint for aircraft that would absorb radar 
signals, distorting or blocking their return to the receiver antenna. 


P Air Force has at least two advanced anti-ICBM research support projects 
under way—614A and 649D. 


> Proposals for the ultra high frequency communications system which is to 
link the semi-hardened Titan II bases are due at Air Force Ballistic Systems 
Division July 24. Bidders probably will include Melpar, Electronic Com- 
municatiens, Collins Radio, Hughes Aircraft and a team of General Dynam- 
ics Electronics and Motorola. 


P Acrospace Corp. is querying major solid int manufacturers on cur- 
rent capability for producing nozzles and « t large boosters, as well as 
on their areas of propellant interests, m« s of production and test 
facilities. 


> Douglas is proposing a second stage called Diana-A, using liquid hydrogen 
and liquid oxygen propellants, for a space booster being proposed to NASA 
and the Air Force. First stage would be a Thor IRBM with three Thiokol 
50,000-Ib.-thrust solid fuel rockets clustered around its base. 


rement devices for possible 
ressure Was an important 
MR-3 flight, but the agency 
time for the first manned 
ind stored in the capsule 


> NASA is testing three blood pressure 
use in future Mercury capsule flights. BI 
factor not measured during Cdr. Alan Shep 
hopes that a reliable sensor can be devel 
orbital flight. Data probably will be rec: 
rather than being telemetered in flight. 
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CENTRAL DATA PROCESSOR 
for AiR. TRAFFIC CONTROL 


Today, at a peak traffic hour, approximately 200 aircraft flew over the New York area. Each year this 
number will increase. Yet, the Federal Aviation Agency will continue to assure safe and efficient control of 
air traffic. One reason. . . a data processor developed for the FAA by Librascope to quickly and accurately 
handle the routine clerical tasks now occupying most of the controller’s time. The first 18-unit data 
processor will be installed at Boston in 1962. A note to Librascope outlining your control problems will 
bring a prompt answer from the country’s most versatile manufacturer of computer control systems. 
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Slane. PRECISION 


that pace man’s expanding mind 


LIBRASCOPE DIVISION GENERAL PRECISION INC. GLENDALE 1, CALIFORNIA 








NASA-Defense Study 


Political Tug-of-War 


Ilyushins for Cubana 


Canaveral Calamity 
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Washington Roundup 


Studies of the total national effort needed to provide facilities and support for the 
lunar landing program have been launched under an agreement between National 
Aeronautics and Space Administrator James Webb and Defense Secretary Robert 
S. McNamara. NASA now leans heavily on the military services for launching and 
tracking facilities, life sciences, and air and sea support and rescue forces. The agency 
will require even more help for the lunar effort. 

Air Force studies begun by Maj. Gen. Leighton I. Davis, commander of the Air 
Force Missile Test Center, shortly after President Kennedy announced the lunar 
program have recommended great expansion of facilities there, including off-shore 
launching platforms to minimize noise and damage problems. One officer noted that 
this ambitious plan amounts to “moving the Florida peninsula three miles west from 
Cape Canaveral.” 

After the agreement was reached, Defense ordered studies made from a depart- 
ment-wide point of view, to include all services and their logistics systems. NASA 
studies are emphasizing impact on the national economy 

Rep. Emilio Q. Daddario, who has consistently favored use by NASA of existing 
military life sciences resources rather than expansion of NASA’s own life sciences 
program, said last week the agency is using the lunar program as a cloak to ask for a 
$60-million manned space flight laboratory and increases of 100 people and $12.6 mil- 
lion for life sciences research. He urged that the military's capabilities not be wasted. 


Both the manned flight laboratory and NASA’s Space Task Group, which is 
managing Mercury and probably will direct Apollo spacecraft development, are the 
victims of a political tug-of-war. Rep. Albert Thomas, chairman of the appropriations 
subcommittee that passes on NASA's budget requests made no secret of his desire 
to have both located in his Texas district. Meanwh Rep. Thomas N. Downing 
is seeking 40,000 signatures from his Virginia constituents protesting transfer of STG 
from Langley Field. Despite Rep. Thomas’ power, th re indications that he has lost 
the battle. But all NASA Administrator Webb will that no final plan has been 
approved. 

Congress is growing increasingly reluctant to confer the kind of long-range authority 
for executive agencies that research efforts such as “s 10-year space program require. 
Although the lawmakers recognize that complex tec cal projects cannot be suc- 
cessfully run on a year-to-year basis, they fear | ‘conmaidid control over 
governinent. 

This dilemma, now worrying many liberals as well as the conservatives who have 
long fought what they call “backdoor spending,” forms the backdrop for public hear- 
ings on long-range federal programs which the Senate Government Operations sub- 
committee under Chairman Hubert Humphrey will July 18-19. Witnesses will 
include Defense Department Comiptroller Charles J. Hitch and Dr. Harold Brown, 
director of defense research and engineering. 


Cuba’s state-operated airline, Compania Cubana de Aviacion, may become the 
first commercial operator of Soviet-built aircraft in the western hemisphere. It now is 
negotiating to buy replacements for Douglas DC-3 ly Tlvushin []-12 or I-14 
twin-piston engine transports. Cubana also is cor r a Bristol Britannia cargo 
conversion that could haul freight between Havana rue or Moscow on a one- 
stop basis. Hard pressed for working capital, the trying to sell three $00- 
series Vickers Viscounts to finance the purchas¢ 

Russian delegation is expected to arrive in Washington this week to begin negotia- 
tions on a U.S.-USSR bilateral air agreement in\ New York-Moscow service, 
including the controversial Soviet request for a rout nt to Havana (AW Mar 


p. 41) 


If the political situation dictates, Soviet Russia and Communist East Germany 
have a tool ready with which to try to halt U.S. air trafic into West Berlin. A law to 
take effect on Aug. | will require all aircraft with to receive special permission 
from East German authorities to cross their territ trafic now is handled by 
a four-nation air safety center 

Russia has renewed its protests over flights of the Lockheed U-2. Two Soviet officers, 
writing in the military journal Red Star, sav the f Alaska-based U-2s to check 
reconnaissance satellite equipment proves that “cert irters in the U.S. cannot 
abandon the disgusting habit of looking through th« ibor’s kevhole.” 


At the Atlantic Missile Range, where no one has been killed or seriously injured 
by the launching of a rocket in 11 yr. of operations, 5 in. diameter, 10 in. long 
skyrocket followed an errant trajectory on July 4 an 1 window in the officers’ 


club. Seven persons were injured, two seriously enou quire hospitalization 
—Washington Staff 
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European Space Program Speedup Asked 


Space scientists of 12 Western European nations ask 
for comprehensive space plans within a few months. 


By Herbert J. Coleman 


London—European space scientists, determined to emerge from the shadow 
of the world’s two great space powers, are bending their efforts to the devel- 
opment of a comprehensive program before the year's end. 

Over-all feeling at the European Symposium on Space Technology here 
was that the 12 Western European nations must formulate cohesive space 
plans within a few months, or be content with minor projects of little broad 


scientific value. 

Indicative of the European feelings 
toward establishment of programs sep- 
arate from those of the U. S. and Russia 
was the unofficial backing of the de Hav- 
illand Blue Streak booster as a first-stage 
launcher, rather than using such U. S. 
missiles as the Convair Atlas or Chance- 
Vought Scout. 

But although more than 200 scien- 
tists were registered for the symposium, 
there was not a single active participant 


with the exception of a British member 
of Parliament, David Price (AW July 3, 
p. 31). 

In general, delegates agreed with a 
statement by A. V. Cleaver, chief engi- 
neer, rocket propulsion, Rolls-Royce, 
who declared: “The present time is criti- 
cal. Unless we do get a program under 
way within months, we may never have 
one. 


Cleaver was backed by G. K. C. Par- 


representing a European political arm, doe, of de Havilland, who stressed that 





Two-Stage Apollo Launch Vehicle Proposed 


Two-stage launch vehicle consisting of Rocketdyne F-1 and J-2 engine clusters is 
being proposed by Martin Co. to boost the Apollo spacecraft on its lunar landing 
and return mission. 

George S. Trimble, Jr., vice president for advanced programs, said that although 
Martin has concentrated on the Apollo spacecraft, the company proposes a booster 
stage of four F-1 engines surrounded by eight J-2s, which would provide a liftoff 
thrust of 7.6 million Ib. Second stage would be eight J-2s, with a series of 300-Ib. 
thrust verniers. Verniers could provide two mid-course thrust corrections of 10 sec. 
each. 

All 12 booster engines would be ignited at launch,. and the J-2s would be “con- 
trollable.” Objective of this vehicle configuration would be to keep the number 
of stages to a minimum. 

Martin’s Apollo spacecraft, semi-ballistic in configuration, would have a re-entry 
range of 10,000 mi., sufficient to return to Edwards AFB, Calif., from most re-entry 
points. 

Martin Co. was one of three which conducted funded Apollo feasibility studies 
for the National Aeronautics and Space Administration, which NASA is using to 
prepare specifications for the Apollo vehicle system. Bidders conference will be 
held July 18-20, and the agency is expected to request proposals in September. 

Teams headed by Convair-Astronautics and General Electric also made feasibility 
studies on the project. 

Highlights of the Martin Apollc spacecraft proposal included: 

e Escape weight would total about 140,000 Ib., and the system would weigh 70,000 
Ib. when the lunar landing retrorocket was fired. Moon-launch weight would be 
25,000 Ib., re-entry package would weigh 7,000 Ib., and the earth-landing vehicle 
would weigh 5,900 Ib. 

e Lunar landing would be initiated from a 50-mi. orbit by re-starting second-stage 
J-2s and using them as retrorockets. Single Pratt & Whitney LR-115 engine would be 
used for lunar launch. 

e Earth launch trajectories have been computed to a tolerance of plus or minus one 
hour on any given day, using a polar escape route with components and heat shield- 
ing providing radiation protection. System is being designed for 100 REM radia- 
tion protection, and maximum expected in a solar flare is 67 REM. 

© Guidance problem is one of the most severe, with current planning directed 
toward a self-contained inertial system. 

Trimble feels the manned lunar landing mission can be accomplished in 1966 if all 
systems are developed concurrently. 











“the root of all the troublesome delays 
and soul-searching is money, money, 
money.” 

Both men, of course, are deeply in- 
volved in development of Blue Streak, 
and they were asked both on and off the 
floor if Europe would not be in danger 
of duplicating U. S. space efforts—and 
vehicles—in the attempt to start a new 
program. As one delegate put it to 
Cleaver: ‘““Won’t Europe end up with a 
12-stage booster through this space 
club?” 

Cleaver replied that only through co- 
ordinated programs, using European sci- 
entists and ideas, could the program 
pay dividends for the 12-nation con- 
sortium ‘“‘and these can be enormous.” 
Pardoe added: “Using a European 
launcher is our means of getting our 
feet wet, providing laboratory facilities 
in space for our own use.” 

Germany now has agreed to support 
Blue Streak (see box p. 23), Britain and 
France have agreed to use the rocket as 
a first stage with the French Veronique 
as the second and a third stage still 
under consideration. British Space De- 
velopment Co., headed by Sir Robert 
Renwick, has proposed to the West 
German government that public money 
be used to develop a communications 
satellite, but an answer has not yet 
been received. 

U. S. government stayed well in the 
background during the London sessions. 
Lone representative was A. W. Frutkin, 
NASA’s director, office of international 
programs, who promised cooperation in 
future programs similar to that now 
undertaken by his office. At one point, 
in a discussion of duplication of ve- 
hicles, Frutkin said the U. S. had and 
would remain silent “so as not to 
prejudice this matter.” 

Although Frutkin didn’t say so, this 
may have been a direct result of a state- 
ment by Secretary of State Dean Rusk at 
a NATO meeting May 8 in Oslo, when 
he was reported to have privately of- 
fered Atlas, Thor or Scout as European 
space launchers. The report, never con- 
firmed or denied, caused considerable 
rancor in Britain, which is deeply in- 
volved in Blue Streak, and in European 
countries protective of their national 
standings. 

On the other hand, although it is sel- 
dom mentioned here, the U. S. has con- 
siderable technical and financial inter- 
est in Blue Streak. Both Rolls-Royce 
and de Havilland have complicated li 
cense agreements on the booster with 
Convair and Rocketdyne 

Question of sovereignty was ever-pres- 
ent, in view of the vast sums and im- 
pressive achievements by the U.S. and 
Russia. Said Cleaver: “If we in Western 
Europe have no program, the result is 
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that 300 million people will be deprived 
of the future gains of space technology, 
thus retarding the entire field because 
our contributions would never be used 

the consequences would be disas- 
trous. 

“It is not good enough to hitch a 
ride on U.S. or USSR research ve- 
hicles. There can be no scientific con- 
tinuity if we rely on other powers; we 
must have a high degree of independ- 
ence. 

Warning against too much depend- 
ence on other powers, Cleaver used the 
Douglas Skybolt as an example. “We 
must face the facts of life,’ he said. 
“The United Kingdom has chosen Sky- 
bolt as a weapon, entirely dependent on 
the U. S. for its supply. . . . If the U.S. 
does not proceed with Skvybolt, the 
United Kingdom is out. Independence 
with another large social unit means 
your policies are contingent on agree- 
ments with that country, agreements 
which can be broken or are not water- 
tight.” 

Another loss to Western Europe, 
Cleaver contended, would be immigra- 
tion of scientists to the U.S. in search 
of active research atmospheres. How- 
ever, Frutkin interjected that when 
Blue Streak was dropped as a weapon, 
the U.S. declined overtures from a 
number of British scientists to relocate 
to the States on the grounds that such 
immigrations would drain the British 
talent pool. 

Frutkin later told the delegates: 
“Some of us have taken a step or two; 
others have yet to do so. With 
some judicious pulling and pushing, the 








Germans to Join Space Project 


Bonn—West German Parliament, in a major step toward making the envisioned 
common European space program a reality, voted last week to join the project, accept 
its share of the financial burden and, more importantly, support use of a three-stage 
booster system based upon Britain’s de Havilland Blue Streak as the first stage. 

Blue Streak with an advanced version of the French Veronique research rocket as 
the second stage has been pushed firmly by Great Britain and France on both 
technical and political levels since early this year (AW Jan. 23, p. 34), with the 
Germans regarded as a possible major holdout. In some West German circles, at 
least, officials have supported adoption of an already-proven U. S. system, including 
versions of the Douglas Thor and the low-cost Chance Vought Scout. 

Third stage of the European booster system, wiile still under discussion, probably 
will be a version of Britain’s Black Knight. Production of the booster units and their 
components may be shared by member nations with manufacturing capabilities equal 
to the task. 

Latest bid for adoption of a European space 
Streak-Veronique-Black Knight booster combination 
United Kingdom Atomic Energy Authority's Res 
at the European Symposium on Space Technology in London (AW July 3, p. 30). 

In approving the plan, the West German Parliament also agreed to the proposed 
common financing plan for the European program in which Germany would shoulder 
approximately 18% of the cost. Great Britain, with 33%, would carry the greatest 
burden followed by France at 20%. The remainder would be shared by other 
European nations joining in the program. As outlined at the London symposium, 
total cost of such a program over a 10-year period would be about $140 million a year. 
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major British space spokesman, said 
European governments “must now 
surely realize that space will pay divi- 
dends—not intangible military dividends 
measured only in terms of human lives 
and national frontiers—but real, prac- 
tical dividends.” In initial programs, 
Pardoe leans toward weather and com- 
munications satellites as being of prac 
tichl commercial use. Navigation satel- 
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forward progress of all may be facili- 
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NASA, 


lites are another aspect European turns from a communica- 
nations should explore, but predomi- lite, “space research is un- 
nantly, he continued, Europe must be _ lik t present to appeal to the 
highly selective in its future programs Ministers of our countries,” 
Asked from the floor why Europ ( 
could not arrange to have the U.S he believed space benefits 
launch a weather satellite on orbits best helming “in the long run,” 
suited for the 12-nation consortium, that “unfortunately, Min- 
Pardoe said: “Would the Americans are not verv interested 
provide ground stations, or relays, or run,’ if in the meantime 
analyzing means? We must look at this \ krupt.”” This, he said, is the 
as an entire unit.” dilemma facing todav’s 
French point of view was 
F. Vinsonneau, of SEREB (Societe 
d'Etude et de Realisation d’Engins 
Balistiques) who said French support 
Blue Streak as the basis of a heavy 
launcher, not “pretending that this is ffi f W 
the only solution technically or ecan shment of a _ European 
omicallsy possible m¢ 7ical rocket network for re 
this can apply to all fruits and we must “What we did sav, and repeat with linated with that at White 
cameae ght the Dittd, Veet Giewen conviction, was that once we believed pah, Nev., Ft. Greelev and 
ro that the only solution in the field was hill, Pt. Mugu, Wallops Is- 
a United Europe, the experiences and Canaveral and Eglin AFB 
methods gained by the United Kingdom lies in Europe would probe 
formed a large part of our common high and low pressure areas 
fund of knowledge and it would be out stratosphere and patterns 
duty to support them and to prevert discovered in the lower 
their dispersal.” with high-altitude _ bal- 
Duplication of efforts with the U.S., 


Frutkin said, will maintain 





Space Scientists 


London—Today’s space scientist must 
consider himself fortunate if he can allo- 
cate 10% of his time to pure research, 
according to Dr. Theodore von Karman, 
U.S. scientist who was opening chairman 
at the European Space Symposium here. 

He illustrated his point this way: “If 
Isaac Newton were alive today, and the 
apple dropped on his nose, he first would 
conclude there was a force of gravitation 
worth some study. 

“But then he would have to immedi- 
ately report to his chairman of research 
and development who might say ‘New- 
ton, you are showing no imagination; 


lired by 


] 


somewhat less ambitious, 
nediate importance to space 
proposed by Henrich Faust 

Wetterdienst (weather 


st Germanv. Faust called 


Assn. 

After long deliberation, Newton would 
get a research contract but only 10% of 
his time would have been devoted to the 
mathematics of the problem, and von 
Karman said: “This is the 10% we now 
aim at.” 
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NASA Review Supports Atlas 
Despite Space Launch Failures 


Washington—Formal review by the 
National Aeronautics and Space Ad- 
ministration indicates that despite its 
failures, there is nothing _ basically 
wrong with the Atlas as a space launch 
vehicle. 

The Atlas, the key to successful 
manned orbital flight in Project Mer- 
cury, has been under a cloud because 
of failures in the space program (AW 
Jan. 23, p. 88). In 12 space missions 
using Atlas boosters, four have been 
successful, one partially successful, and 
seven have failed. Upper stages and 
components, rather than the Atlas sys- 
tem, account for most of the failures 
where the cause has been determined 

As a result of these failures, an all- 
NASA panel recently made a technical 
survey of the Atlas in the areas of struc- 
tures, loads, materials and dynamics 
and concluded that the agency can 
choose among these alternatives in 
future use of the vehicle: 

e Strengthen the entire airframe during 
production, making the vehicle heavier. 
e Limit missions to optimum Atlas 
characteristics, and launch at optimum 
times with a standard vehicle. 

e Plan ahead for specific vehicles to 
launch specific payloads, conduct in- 
tegrated _vehicle-payload dynamics 
analyses, and “custom-build” vehicles. 

The panel favors the last alternative, 


since the first two would involve pay- 
load and mission penalties. 

The implication that advance plan- 
ning has been deficient stems from the 
Atlas space record. Of four Mercury 
flights, one was successful, two failed 
and one is considered a partial success. 
The three Able missions failed, and of 
four Agenas, two Samos and two Midas 
launches, only two were successes. The 
other success was Project Score. There 
have been 37 complete successes in 42 
development flights of the Atlas D as 
a missile system. 

NASA has ordered special modifica- 
tions of the Atlas D for Mercury and 
is considering ordering them for or- 
biting astronomical observatory (OAQO) 
payloads. The agency feels the Mercury 
capsule and the Atlas were made com- 
patible with the installation of a steel 
stiffening band to strengthen the upper 
airframe (AW Jan. 16, p. 27). The 
rectangularly shaped OAO will be 
launched by a lengthened Atlas Agena 
B, and a special fairing will provide 
stability for the payload. 

NASA is not considering changing 
boosters for Mercury because any 
change now would cause a serious de- 
lay—estimated at 20 months—and _ be- 
cause the agency is convinced the Atlas 
is able to perform the Mercury mission. 

Last Mercury-Atlas (MA-3) launch 





week. 


and development objectives. 


Electronics Systems Division. 


Laboratories, Inc. 


to be made from Florida. 





Atlas E Flight Test Program Reviewed 


Washington—Special technical committee last week began a review of the USAF- 
Convair Atlas E flight testing program, which until that time had experienced seven 
failures in its first 10 launchings. An 11th launch attempt was scheduled for late last 


The committee, headed by Dr. Clark Millikan, professor of aeronautics at Calli- 
fornia Institute of Technology, is trying to determine: 
@ Whether the E model, which incorporates changes in the engines, airframe and 
guidance system compared with the D model, can still meet its original research 


e If not, whether it is preferable to stay with the original test firing schedule and 
accept less data or to change the schedule enough to obtain all the data desired. 
Committee members include Trevor Gardner, president and board chairman of 
Hycon Manufacturing Co. and a trustee of Aerospace Corp.; Dr. Charles C. 
Lauritsen, another Aerospace trustee and professor of physics at CalTech; Dr. Ivan 
Getting, president of Aerospace; Dr. Hendrik Bode, Bell Telephone Laboratories; 
and Brig. Gen. C. J. Terhune, Jr., vice commander of Air Force Systems Command's 


The committee was to visit Convair’s Atlas plant at San Diego; AFSC’s Ballistic 
Systems Division; Aerospace headquarters at El] Segundo, and Space Technology 


Nine of the first 10 Atlas E launch attempts were made from the Air Force 
Missile Test Center in Florida and one was an attempt to launch from the coffin- 
type of operational installation at Vandenberg AFB, Calif. Last week’s attempt was 


No pattern of trouble had developed in the first 10 launch attempts. The 
hydraulic system was blamed for the first two failures, but this was corrected and 
the hydraulic system performed properly in later shots. 








Apr. 25 failed because of an electrical 
malfunction in the programmer. George 
M. Low, NASA manned space flight 
chief, said all indications point to a 
“good fix’’ and a modified programmer 
has been under test for two weeks. 

MA-3 was destroyed by the range 
safety officer when it failed to pitch 
over, and the programmer was found 
buried in the sand at Cape Canaveral 
about a month after the launch. Low 
said finding the programmer, together 
with ‘detective work” by General 
Dynamics-Astronautics, Air Force Space 
Systems Division and Aerospace Corp., 
resulted in identification of 5-10 pos- 
sible causes, traced to components not 
completely backed up. Minor design 
changes have been made in the pro- 
grammer and circuitry in preparation for 
the fourth Mercury-Atlas launch, sched- 
uled to be a complete capsule system 
checkout in a single orbit. 


White Urges Continued 
U.S. Bomber Program 


Washington — Missiles have not 
proved their reliability, according to re- 
tired Air Force Chief of Staff Gen. 
Thomas D. White, and the U.S. should 
move ahead with production and devel- 
opment of manned bombers. 

Gen. White, who retired July 1, 
pointed out that the Russians have 
flown a new heavy bomber. ‘““The Rus- 
sians are evidently going ahead with 
bombers. I think we should,” he said 
during a National Broadcasting Co. 
Meet the Press show. 

Commenting on nuclear power for 
aircraft, Gen. White observed that 
atomic energy is in its “infancy” and 
that he is sorry to see application of it 
to air power “go back so far.” 

In a related development, the Joint 
Congressional Atomic Energy Commit- 
tee in its report on the Atomic Energy 
Commission authorization bill deplored 
“the apparent lack” of technical infor- 
mation on the Aircraft Nuclear Propul- 
sion (ANP) program available to De- 
fense Department officials when they 
decided to cancel it. 

[he joint committee said “classified 
information” showed that technical 
progress on ANP in the last two years 
was “exceptionally gratifying,” adding 
one approach was far enough along to 
permit “design and construction of a 
full-scale nuclear engine for ground 
tests 

‘A number of committee members 
were disappointed in the cancellation of 
the project,” the report said. “Their 
primary concern stemmed from the 
apparent lack of information on the 
technical status of the work by those in 
the executive branch who supplied the 
information upon which the decision to 
cancel the project was based.” 
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Air Force Reorganizes 


Deputy Chiefs of Staff 


Washington—Offices of two Air 
Force deputy chiefs of staff have been 
reorganized in conjunction with the 
July 1 deadline for completing changes 
in the new Air Force Svstems Com- 
mand, Logistics Command and Office 
of Aerospace Research. 

Lt. Gen. Mark E. Bradley, formerly 
deputy chief of staff-materiel, has be- 
come deputy chief of staff-systems and 
logistics (AW Apr. 10, p. 25). His as- 
sistant for logistics is Maj. Gen. Wil- 
liam O. Senter, the assistant for svs- 
tems is Maj. Gen. Joseph R. Holzapple 
and the director of systems acquisition 
is Brig. Gen. Milton D. Adams 

Gen. Bradley’s new office combines 
responsibilities of development procure- 
ment, logistics support of aircraft, mis- 
siles and space and electronic systems. 
It will have authority over some re- 
search, advanced technology, studies re- 
quirements and development planning. 

Deputy chief of staff for research and 
technology is Lt. Gen Kk. Wil- 
son, who was deputy chief of staff-de- 
velopment. His assistant is Maj. Gen. 
Victor R. Haugen 

Director of Advanced Technology 
under Gen. Wilson is Maj. Gen. Mar- 
vin C. Demler. Director of research is 
Brig. Gen. Ralph L. Wassell, and di- 
rector of development is Maj. Gen. 
\\ illiam B. Keese 

Chis office is responsible for long- 
range plans, policy and objectives of 
Air Force research, and it will identify 
and support technical advances as the 
focal point in the Air Force fot 
tists. 

Although the director of svstems ac- 
quisition has staff 
functions of development production 
and production review for most projects, 
the Minuteman ICBM and_ B-70 
bomber will have their svstems 
officers reporting directlv to Gen. Holz- 
apple 

These special offices will exist only 
during the critical period in a project's 


Re SCOC 


scien 


responsibility for 


Ww 


cvcle, 


Seout Launch Fails 
With S-55 Satellite 


Washington—Attempt to place the 


micrometeoroid 


five-experiment $-55 
30 when 


satellite into orbit failed June 
the third stage of the four-stage Scout 
launch vehicle did not ignite 

The launch from Wallops Island, 
Va., was the fifth in a 10-vehicle Scout 
development program. ‘Two ballistic 
tests were successful, and one of two 
earlier satellite launch attempts failed 
Scout was used to launch the Explorer 
X inflatable air drag satellite into orbit 
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New Soviet Mach 2-Plus Fighter 


New supersonic Soviet long-range interceptor arm 
by Western observers in the rehearsal flybys for th 
fighter appears to be a Mikoyan design developed { 
1958, p. 87) but considerably faster and with longe 


first exhibited in 1956. 


I'he new fighter is about 85 ft 


a conical diffuser that houses airborne intercept rada 
at the tail, of which two may be turbojets with the 
air rockets appear to be infrared guided, similar t 
design is believed to be the aircraft the Soviets have 
speed and altitude records for it of 1,335 mph 
earlier Fishbeds have been observed in the rehears 


under their wings. These Fishbeds also carry 


successful 


Feb. 16 in its onh 
launch 

Vhe S-55 package, which would have 
been called Explorer XII if it had been 
successful, consisted of these exper 
ments 
e Pressurized cell detector 
signed by National Aeronautics 
Space Administration’s Langley R« 
search Center, consisting of 160 half 
cvlinders mounted in five rows around 
the fourth-stage. ‘The 
with nitrogen, would detect microme 
teoroid punctures by pressure loss 
e Foil gage detectors, designed by 
NASA’s Lewis Research Center, 
sisting of 60 Mylar triangles mounted 
under type 304 stainless steel. Micro 
meteoroids puncturing the steel sec 
tions, which had two thicknesses, wer¢ 
to be recorded 
e Wire grids, essentially +6 copper wit 
sections wound on melamine cards in 
an experiment designed by NASA's 
Goddard Space Flight Center. Wires 
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vith air-to-air rockets has been seen 
lushino air show. This delta-winged 
his earlier Fishbed (AW Feb. 17 
than. this earlier Mach 2 design 

g. has a single large air intake with 
rears to have three engine outlets 
large rocket boost motor. Air-to 
le Havilland Firestreak. This new 
ted the “E-66” in claiming world 
2.204 ft. Large formations of the 


ving four air-to-air missiles slung 
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imium sulfide cells, developed 
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to measure the size of mi 
striking it 
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Grissom to Fly MR-4 


r Force Capt. Virgil 1. Grissom, 35, 
selected as primary pilot for the 
Mercury-Redstone — suborbital 

\IR-4), now scheduled July 18. 
kup pilot will be Marine Lt. Col. 
1. Glenn, Jr., who also was backup 
Cdr. Alan B. Shepard, Jr., in 
U.S. manned Redstone mission 














ARTIST’S DRAWING shows (left to right) Able-Star upper stage, Transit TV-A, Injun and Greb. White sphere on the top of Transit 
(right) is a radioisotope-fueled Snap generator. Photo below shows Thor Able-Star similar to the one which made the actual launch. 


Transit, Two 


By Larry Booda 


Washington—Navy’s ‘Transit IV-A 
navigation satellite, carrying an atomic 
auxiliary power unit, is operating suc- 
cessfully and two. smaller. satellites 
launched with it are providing infor- 
mation on solar radiation and related 
phenomena despite: the fact that the 
Injun and Greb III piggyback research 
satellites failed to separate from each 
other (AW July 3, p. 33). 

The 175-lb. ‘Transit package was 
“working perfectly” a few days after 
launch, Navy said. Air glow observa- 
tions which would have been _ per- 
formed by the photometer carried in 
the 35-lb. Injun will not be possible 
because the sensor is covered physi- 
cally by the 55-Ib. Greb satellite. 


Project Moonwatch 





In the first and second passes after 
launch, Project Moonwatch teams and 
Baker-Nunn camera stations reported 
three objects. There should have been 
four—the three satellites and the final 
stage. On the next day, telemetry con- 
firmed the failure of the two smaller 
satellites to separate 

ransit transmissions on 54 and 320 
megacycles indicated that the radio- 
isotope thermoelectric generating unit 
and the solar cells powering two other 
transmitters were functioning properly. 

Previously the Administration had re- 
fused to allow the power unit to be 
placed in Transit for a launch once 
scheduled for June 6, but reversed its 
ruling and permitted it to be carried in 
the June 28 shot (AW July 3, p. 25). 

The nuclear power device measures 
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TRANSIT IV-A and its two piggyback satellites Injun and Greb 


ANTENNAS 
SOLAR CELLS 





. 


shown at right. Injun is designed to be stabilized by magnetic attitude control to keep it properly oriented. 


Small Satellites Work Despite Malfunction 


5 in. in diameter in one direction and 
5.5 in. long. It weighs 4.5 lb. and 
is fueled with plutonium 238. It is 
based on the previously demonstrated 
Snap 3 unit, which was powered with 
polonium 210, and is more powerful. 

A comparison with conventional 
power sources can be made with the 
Snap 3 unit, which can produce the 
power equivalent of 1,700 Ib. of nickel- 
cadmium batteries and solar cells in 280 
days. 

[he generator is contained in a 
rugged capsule—prototypes of which 
were subjected to high impact stresses 
and heat from kerosene fires. It was 
the safety testing program of the 
Atomic Energy Commission which 
helped swing Administration opinion 
in favor of space launches for the de- 
vices. 

Spontaneous decay of the radioactive 
plutonium 238 generates heat, which, 
in the block surrounding it, enters 
thermocouples which convert it to elec- 
trical energy. The unit produces three 
watts of power. All such devices produce 
low voltage and high current. 

Plutonium 238, an alpha particle 
emitter, has a half life of about 90 yr., 
making it theoretically capable of pro- 
ducing power for decades. However, 
in the Transit installation the goal is 
5 yr. of service. Cost of the generator 
without the fuel is $4,800. AEC has 
applied the radioisotope generator prin- 
ciple to powering remote weather sta- 
tions (see box p. 28). 

The Transit power unit was devel- 
oped by the Martin Co. for AEC and 
the fuel core was loaded by AEC’s 
Mound Laboratory at Miamisburg, 
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Ohio, which is operated by the Mon- 
santo Chemical Laboratory. 

AEC officials spent considerable 
time in a press conference emphasizing 
the safety angles of Snap type power 
units, calling the capsule “virtualls 
indestructible.”” AEC Chairman Glenn 
Seaborg said he would have no fear of 
sitting on the power unit’s fuel element. 
He compared the amount of radiation 
emitted by the plutonium 238 in one 
hour to the amount emitted during a 
dental X-ray. Radioisotopes must be 
ingested through the alimentary tract 
or the lungs in order for the radio- 
active elements to reach the bones 
where they can do damage to the 
blood-producing marrow. 
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SNAP GENERATOR is fastened to base of the latest Transit satellite prior to vibration tests. 
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GE Plug Nozzle Rocket Mockup Unveiled 


General Electric Co.’s plug nozzle rocket concept, expanded to a 2.5-million-Ib. thrust 
rating, is shown in this engineering mockup. Over-all height of engine is 15 ft.; diameter 
is 18 ft. Turbopumps and auxiliary equipment would be housed in conical external expan- 
sion plug, and base of the propellant tankage would attach directly at the top of the cone 
thrust structure in any application. Plug nozzle would have 13 segments. 


able over the surface of the earth. Cur- 
rent time standards are available by 
radio transmissions from such stations 
as WWYV of the National Bureau of 
Standards. Such transmissions are sub- 
ject to variations in reception time be- 
cause of the fluctuations of the iono- 
sphere which refracts the signals back to 
earth. 

Absolute time standards, accurate to 
several milliseconds, are needed in many 
applications. Militarily, ballistic missile 
guidance is highly dependent on the 
more accurate time standard 

rransit IV-A carnes a magnetic 
memory system. It is being fed orbital 
data every 12 hr. from ground stations. 
Every 11.18 sec. it will broadcast its 
precise position over the surface of the 
earth. 


Frequency Divider 


These broadcasts will be triggered by 
a frequency divider consisting of 25 
transistorized circuits controlled by a 
highly stable, 3,000-kilocycle crystal os- 
cillator. This timing of pulses of the 
broadcast will be more accurate than 
the system of standard time broadcasts 
described above. 

Eventually the navigation informa- 
tion provided by Transit will be avail- 
able in varying degrees of accuracy, de- 
penuing on the degree of sophistication 
of the receiving equipment. The sim- 
plest design would be a receiver and 
doppler analyzer from which data 


28 


would be taken and computed on a slide 
tule, producing accuracies of about 
1.0 mi. 

In order to produce accuracies of 0.1 
mi., the ultimate Navy aim, more accu- 
rate equipment and computers will be 
needed. 

Data are being transmitted to Tran- 
sit from the headquarters of the Johns 
Hopkins University’s Applied Physics 
Laboratory at Silver Spring, Md., where 
the Transit satellites are being devel- 
oped for the Office of Naval Research. 


Injun Satellite 

Injun satellite was designed and 
fabricated by Dr. James Van Allen of 
the State University of Iowa under con- 
tract with ONR. 

Injun is designed to conduct the 
following measurements somewhat 
modified in this instance because of the 
failure of the piggybacks to separate 
after launch: 
¢ Detailed plotting of the auroral zones. 
¢ Simultaneous plotting and monitor- 
ing of the Van Allen outer radiation 
zone. 
¢ Measurement of charged particles 
trapped in both the inner and outer 
Van Allen belts. 

e Measurement of particle down flux 
from the equator to the polar auroral 
zones and observations of air glow and 
auroral emissions. This is the portion 
of the observations affected by having 


5 
the photometer covered by the Greb 


satellite. However, phenomena will be 
measured from ground stations. 

e Study of the oxygen green line and 
its connection with auroral phenomena. 
e Study of both particle and light fluxes 
associated with aurora. 

Injun is designed to be stabilized by 
magnetic attitude control, as is the 
Transit payload, to keep it oriented so 
its radiation counters will be positioned 
correctly with respect to the earth. 
Transit must remain aligned along the 
lines of the earth’s magnetic field so it 
will change its position with respect to 
the sun and expose its solar cells. At- 
titude control is operating slower than 
intended because the two satellites are 
together. 

Both Injun and Transit were subject 
to magnetic measurement test at the 
Naval Ordnance Laboratory, White 
Oak, Md. 


Greb Satellite 

The Greb III, also called Naval Re- 
search Laboratory's Solar Radiation III 
satellite, is designed to measure the 
level of X-rav radiation from the sun. 
During solar storms greater quantities 
of X-ravs are emitted, causing changes 
in the ionosphere and consequently 
affecting radio communications. 

Data from this satellite are expected 
to shed light on the relationship be- 
tween sunspot activity, solar X-ray 
emission and radio wave propagation 
on earth. 

Greb, unlike its two predecessors, 
which contained one ultraviolet detec- 
tor and one X-rav sensor each, carries 
two X-ray sensors. It has been dis- 
covered that ultraviolet emissions re- 
main constant during solar storms. 
Thus two X-rav sensors will be able to 
cover a greater range of emissions. 

Greb is designed for a 1-vr. life. Be- 
cause it is fastened to Injun, it is 
rotating slower than intended, and 1s 
transmitting about half as much data 
as planned. 





Atomic Weather Station 


Washington — Atomic-powered auto- 
matic weather station, first of its kind, 
has been transmitting from a Martin Co. 
site in Baltimore to the Atomic Energy 
Commission’s downtown offices here. 
The unit receives its power from the 
beta particle emissions of strontium 90, 
which has a half life of 27 yr. 

The station, designed for about two 
years of unattended operation in remote 
locations, is 8 ft. long and about 20 in. 
in diameter. It broadcasts barometric 
pressure, humidity, wind direction and 
velocity and precipitation. 

Work is proceeding on a station which 
could be parachuted into remote loca- 
tions. Development is expected to be 
completed early next year. 
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Disarmament Research Effort Proposed 


Washington — U.S. Disarmament 
Agency for World Peace and Security, 
proposed to Congress by President Ken- 
nedy, would undertake a vastly ex- 
panded program of research and de- 
velopment in weapons detection and 
monitoring technology. 

To accomplish the program, the $22,- 
500-a-vear presidentially-appointed  di- 
rector of the agency would be author- 
ized to coordinate the activities of other 
government agencies—mainly Defense 
Department and Atomic Energy Com- 
mission—and use their facilities, to con 
struct new facilities and laboratories “as 
he deems necessary,” and to let con- 
tracts and make grants to private insti- 
tutions. 


Specific Projects 

The projects specified in the proposed 
legislation for the new agency, extend- 
ing from studies to the practical devel- 
opment of arms control devices and 
methods, include: 

e “Detection, identification, inspection, 
monitoring, limitation, reduction, con- 
trol and elimination of armed forces and 
armaments, including thermonuclear, 
nuclear, missile, conventional, bacterio- 
logical, chemical and radiological weap- 
ons; 

e “Techniques and systems of detect- 
ing, identifying, inspecting, and moni- 
toring of tests of nuclear, thermonuclear 
and other weapons; 

e “Control, reduction aad elimination 
of armed forces and armaments in space, 
in areas on and beneath the earth’s sur- 
face, and in underwater regions; 

e “Training of scientists, technicians, 
and other personnel for manning the 
control svstems which may be created 
by international disarmament agree 
ments; 

e “Reduction and elimination of the 
danger of war resulting from accident, 
miscalculation or surprise attack, in- 
cluding (but not limited to) improve 
ments in the methods of communica 
tions between nations; 

e “Methods for the maintenance of 
peace and security during different 
stages of disarmament.” 

In addition to performing prepara 
tory work for the establishment of in 
spection and control systems, the new 
agency would also have responsibility 
for their operation—when and if they 
are put into effect. 

The President declared in a message 
accompanying the legislation that “the 
ingenuity that has made the weapons of 
war vastly more destructive should be 
applied to the development of a system 
of control of these weapons.” 

In developing the legislation, the 
President said, his disarmament adviscr, 
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John J. McCloy, “consulted closely” 
with Secretary of State Dean Rusk, Sec- 
retary of Defense Robert S. McNamara, 
and AEC Chairman Glenn T. Seaborg. 
He noted that an effective disarmament 
program will require that “close work- 
ing-level coordination and cooperation 
be established” between the new agency 
and State, Defense, and AEC. 

The legislation authorizes the detail- 
ing of military personnel to the agency 
without prejudice to their status or ad- 
vancement in the services. It also pro- 
vides that three retired officers “who are 
experts in military strategy or weapons 
systems” may be employed by the 
agency without loss of retirement bene- 
fits. 

The agency would also undertake ex- 
tensive programs aimed at economic and 
psychological adjustment to disarma- 
ment—at home and abroad. 

Projects specified are: 

e “Analysis of national budgets, levels of 
industrial production and economic in- 
dicators to determine the amounts spent 
by various countries for armaments; 

e “Economic and political consequences 
of disarmament, including the problems 
of readjustment arising in industry and 
the reallocation of national resources; 
e “Disarmament implications of foreign 
and national security policies of the 
U. S. with a view to a better under- 
standing of the significance of such pol- 
icies for the achievement of disarm- 
ament; 

e “Scientific, economic, political, legal, 
social, psychological, military, and tech- 
nological factors related to the preven- 
tion of war with a view to a better 
understanding of how the basic struc- 
ture of a lasting peace may be estab- 
lished.” 


Kennedy's Comments 


Noting that “peace 
brought about by concentrating 
on measures to contro] and climinate 
weapons,” the President said 

“A disarmament program must take 
into account the 
foreign policy, the relationships of this 
country to international pe 
agencies, including the United Nations 
and our domestic economic and other 
policies. It should drive toward the 
creation of a peaceful world society in 
which disarmament, except for the 
forces needed to apply international 
sanctions, is the accepted condition of 
international life.” 

The semi-autonomous agency would 
succeed the Disarmament Administra- 
tion established within the State De- 
partment last October by former Presi- 
dent Eisenhower, which has expanded 
in recent months to a staff of approxi- 
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Third Tiros Test Flight Scheduled 


To Cover 1961 Hurricane Season 


Washington—Third weather satellite 
in the Tiros series is scheduled to be 
launched this week from the Atlantic 
Missile Range by a Delta vehicle, with 
an operating lifetime designed to coin- 
cide with the 1961 hurricane season. 

Instrumentation in the 285-lb. pack- 
age is similar to that in previous Tiros 
catellites, with improved remote pro- 
grammers for electronic equipment and 
newly-designed transistor circuitry in 
clocks which trigger the cameras. 

Tiros III will have two wide angle 
videcon cameras covering about 750 mi. 
of the earth’s surface at a resolution of 
1.5-2 mi. Narrow angle cameras, used 
in both Tiros I and Tiros II have been 
eliminated, according to the National 
Aeronautics and Space Administration, 
because data from the wide angle svs- 
tem has proven more valuable for 
weather analyses. 

The television cameras have a lens 
speed of f1.5 with a shutter speed of 
1.5 milliseconds. Video bandwidth is 
62.5 kc. ' 

Each camera can record and store on 
400 ft. of video tape 32 photographs 
during each 98-min. orbit. The satel- 
lite is to be launched into a 400-mi. 
circular orbit. The package is covered 
by 9,260 solar cells which will provide 
energy to 63 nickel cadmium storage 
batteries. 

In addition to the camera system, in- 
struments in Tiros III are: 

e Three infrared experiments: one a 
scanning device containing five sensors, 
and two non-scanners. The scanning 
system will map reflected solar radia- 
tion, long wave radiation from the earth 
and atmosphere, cloud top tempera- 
tures, and atmospheric level (25,000 ft.) 
temperature. Both non-scanning sen- 
sors will measure gross heat budget, 
one continuously and the other on 
command. ; 

e Horizon sensor, also an infrared de- 
vice mounted on the satellite rim, 
which determines the satellite attitude. 
e North indicator, essentially a series 
of solar cells which relay data on the 
position of the satellite in relation to 
the sun. 

¢ Magnetic orientation control, a wir 
coil around the lower portion of the 
satellite which generates a magnetic 
field to tilt the package on ground 
command. 

Primary ground command and data 
readout stations are at Wallops Island, 
Va. (AW June 5, p. 23) and the Pa- 
cific Missile Range. Backup stations 
are at the Atlantic Missile Range and 
the Radio Corp. of America’s Prince- 
ton, N. J., facility. 
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Cloud cover pictures will be photo- 
graphed at ground stations, and infra- 
ted tapes will be analyzed at NASA’s 
Goddard Space Flight Center. 

Astro-Electronics Division of RCA 
designed and built the satellite and 
ground stations. Barnes Engineering 


Co. designed two radiation detectors, 
and the University of Wisconsin de- 
signed the third. 


LingTemcoVought,Inc. 


To Shift Subsidiaries 


Dallas—Stockholder approval of the 
merger between Ling-Temco Electron- 
ics and Chance Vought into Ling ‘Tem- 
co Vought, Inc., will be followed by 
organizing the former two companies’ 
facilities and subsidiary organizations 
into seven new corporate groups (AW 
Apr. 3, p. 29). 

Although officials of Ling Temco 
Vought decline to discuss specific 
makeup of the new company, indica- 
tions are that it will take this order: 

e Aerospace Systems, consisting of 
Chance Vought Corp., which will be 
a subsidiary of LTV will contain 
Vought’s former Aeronautics and Mis- 
siles Division, Astronautics Division, 
Range Systems Division and Harbor 
Boat Co. 

e Electronics Group, called the LTV 
Electronics Division, will consist of 
Temco Electronics Division, Vought 
Electronics, Micromodular Components 
Division and United Electronics. 

e Communications and Test Systems 
Group which probably will be tagged 
the LTV Communications and Test 
Systems Division will comprise Conti- 
nental Electronics Manufacturing Co., 
Ling Electronics, the Calidvne Co. and 
Electron Corp. 

e Commercial and Industrial Products 
Group probably will consist of Temco 
Industrial Division, Friedrich Refrigera- 
tion, and Vought Industries, Inc. 

e Sound Systems Group will include 
Altec Lansing Corp., Altec Service Co., 
Peerless Electrical Products Division, 
University Loudspeakers, Inc., and Co- 
lumbia Cabinet Corp. 

e Acrosystems Group, will have Temco 
Overhaul and Aerosystems. 

¢ LTV Information Handling Systems 
Group, will comprise Information Sys- 
tems, a Vought subsidiary, FF&M Elec- 
tronics Inc., and National Data Process- 
ing Corp., also a Vought subsidiary. 

Management of Ling Temco Vought 
Inc., will consist of—Robert McCulloch, 
chairman of the board and chief execu- 
tive officer, James J. Ling, chairman of 


the executive committee, Gifford K. 
Johnson, president, Clyde Skeen, execu- 
tice vice president, Raymond C. Blay- 
lock, vice president-technical director, 
Lee D. Webster, vice president-secre- 
tary and treasurer and James J. Kerley, 
vice president-controller. 

New headquarters will be established 
at Dallas-Grand Prairie, where Chance 
Vought and Temco’s main production 
facilities are located, but former Ling- 
Temco executives pointed out that al- 
though they are moving from their 
former Garlarnd offices, the program 
called for continued build-up of that 
plant’s engineering and _ production. 
Work will continue in extensive en- 
vironmental and other testing labora- 
tories at Garland. Consumer products 
production, such as the company’s new 
dishwasher, is being expanded and elec- 
tronics assembly work there is also ex- 
pected to increase. 

Formal move of Ling-lemco and 
Chance Vought Corp. executives into 
new headquarters probably will not be 
made until Aug. 31. 


AT&T, NASA Confer 
On Satellite Launching 


Washington — American Telephone 
and Telegraph Co. and the National 
Aeronautics and Space Administration 
are completing negotiations for the 
launch of an AT&T-developed com- 
munications satellite. 

rhe agreement, expected to be signed 
before the end of this month, will call 
for launch of a 130-Ib. active repeater 
into a 5,000-mi. circular orbit by a Delta 
vehicle at no cost to the government. 
Launch probably will be made next year 
after NASA has orbited the govern- 
ment-developed Relay I active com- 
munications satellite. 

The AT&T project will be the first 
negotiated under a government offer 
proposed by the Eisenhower Adminis- 
tration (AW Oct. 17, p. 26) and con- 
tinued by the Kennedy Administration 
In order to keep commercial develop- 
ment integrated with the national pro- 
eram for a communications satellite 
system, however, NASA will admin- 
ister the AT&T contract through its 
Goddard Space Flight Center. 

NASA looks on its Relay satellite as 
an experimental system, to demonstrate 
capability and assess component life- 
times. AT&T feels its satellite will be 
an operational prototype. 

Meanwhile, NASA awarded a $450,- 
000 contract to Douglas Aircraft Co. 
last week to study orbital techniques 
and design parameters for the Rebound 
rigid sphere passive satellite. 

The agency plans to launch two Atlas 
Agena B vehicles in 1963, each with 
payloads of three 135-ft. inflatable 
spheres. 
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As a by-product of many years’ ex- 
perience with proprictary engine control 
systems, Chandler Evans has developed out- 
standing subcontract capability. 


Working directly from your drawings, CECO 
can produce components, assemblies or 
complete systems with equal facility—with 
specifications demanding production tol- 
erances to 5 millionths of an inch and 
finishes to .5 RMS. All subcontract assign- 
ments are amply supported by CECO’s 
production engineering. 


Behind this subcontracting capability are 
these and other “tools” ef CECO’s trade: 


@ precision equipment like Sheffield 
Cavitrons, P&W Magnaspark Automatic 
Profilers, Cincinnati and Sheffield 
Multi-Form Crush Grinders 
tape-controlled equipment like 
Milwaukee-Matics, Pratt & Whitney Jig 
Borers, Burgmaster Turret Drilling Machines, 
Potter & Johnson Turret Lathes 
spectographic and X-ray inspection equipment 
ultra-sonic cleaning devices 
electronic and computer laboratory facilities 
along with a wealth of production 
test equipment and facilities 


/ 
f/f CECO 


~ SYSTEMS For more detailed information on CECO facilities and sub- 
CONTROLS contract capabilities, write Department S-2 or call R. M 
Campbell, ADams 6-0651. 


CHANDLER EVANS CORPORATION .:- west Hartrord 1, CONNECTICUT 


G. E. Schmitt Norman Sarchin K. L. Moan 

15445 Ventura Bivd. Boyd Building 305 Spitzer Building 
Sherman Oaks, Calif. Mercer ltsland, Wash Toledo 4, Ohio 
TRiangle 3-5020 ADams 2-5950 CHerry 8-5791 





Seventh Army Gets First Mohawk; 
STOL Aircraft Tours Europe 


Geneva—First Grumman Mohawk 
turboprop reconnaissance aircraft has 
been delivered to the U.S. Army in 
Europe as a prelude to scheduled de- 
liveries to operational units this fall. 

Delivery of the aircraft to the U.S. 
7th Army at Sandhofen Air Base near 
Mannheim, Germany, by Grumman 
Chief Test Pilot Ralph Donnel fol- 
lowed an extensive European tour in 
which the Mohawk’s STOL capability 
was demonstrated to American _per- 
sonnel and to European military off- 
cials. Aside from its planned mission 
with U.S. units, Grumman hopes the 
Mohawk may be ordered by one or 
more West European nations in line 
with its recent licensed production 
agreement with France’s Louis Breguet 
(AW May 19, p. 24). 

The agreement, however, is broad 
enough in scope so that Grumman 
could offer licensed production to firms 
of other European nations if orders 
from their respective countries hinged 
upon such an agreement. Breguet’s 
counter agreement with Grumman giv- 
ing the latter production rights to the 
Atlantic turboprop anti-submarine air- 
craft if it should be ordered in quantity 
by the U.S. Navy is equally broad, 
since the American government would 
have the final say as to whom the 
American manufacturers would be. 

Grumman _ demonstration _ aircraft, 
flown to Europe primarily to show its 
capabilities at the recent Paris Air Show 
attended by defense officials from a 
number of countries, appeared at a 
total of 29 air fields, including Le Bour- 
get, in exhibitions before delivery to 
the 7th Army. 

Aside from its reconnaissance capa- 
bility, German army interest centered 
around the Mohawk’s capability as a 
weapons carrier, a role denied it under 
current Defense Department restric- 
tions on U.S. Army roles and missions. 

When being evaluated by the 
Marines, however, the aircraft was fitted 
to carry six external weapons stores, 
three under each wing, weighing a total 
of 4,740 lb. Aside from photographic 
reconnaissance, the Mohawk also can 
be used for infrared detection missions 
and, through the installation of an elec- 
tronics boom mounted beneath the 
fuselage, for roles requiring the use of 
side-looking radar. 

In the event of any European pro- 
duction, Grumman is considering sub- 
stitution of the present two 1,005-eshp. 
Lycoming 153-3 engines with two de 
Havilland Gnomes of 1,150 eshp. each 
adapted to turboprop configuration. 
The company also is suggesting to po- 
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tential customers the 1,150-eshp. -7 ver- 
sion of the T53 scheduled to become 
available sometime next year. ‘The 
T53-7 engines would boost maximum 
speed of the aircraft from just under 
300 mph. to slightly above 300 mph. 

During its European tour, the Mo- 
hawk operated from one airfield located 
within four and one-half miles of the 
East German border, according to 
Grumman officials and, on two other 
occasions, from bases within six miles 
of the border. The standard perform- 
ance included a low-altitude single-en- 
gine pass with a turn and roll into the 
dead engine. 


Proposals Submitted 
For Lift-Fan Vehicle 


New York—U.S. Army is expected 
to s00on announce its choice of air- 
frame manufacturer to develop a test 
vehicle for General Electric Co.'s lift-fan 
concept. 

Six airframe companies—Bell, Con- 
vair, North American, Northrop, Ryan 
and Sikersky—have submitted proposals 
Observers understand that cost-sharing 
will be one factor weighing in _ the 
final choice. 

Specifications call for a 
speed of 450 kt. and a minimum 
thrust-weight ratio of 1.2. Fuel is to 
provide for 20 min. of sea-level opera 
tion on a hot day. Instrument flight 
capability, spelled out in the specifica- 
tion as a half-hour control capability 
under IFR rules, is expected 

Performance levels of the fan re- 
quired to meet specifications have been 
demonstrated earlier by General Elec- 
tric in a test program. Flight vehicle 
will be used to investigate speed re- 
gimes in both VTOL and STOL 
modes 
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British European Airways is consider- 
ing the purchase of three Boeing Vertol 
107 helicopters for cross-channel service 
connecting London with Sabena’s heli- 
port in Brussels. Vertols would be in 
terim helicopters pending a Rotodyne 
production decision. 


Australian government has ordered 
27 Westland Wessex ASW helicopters 
for the Royal Australian Navy, in a $14 
million order, after evaluating the 
Wessex against the Bell Iroquois and 
Kaman Seasprite. 


Raytheon has an $11,577,912 Fed- 
eral Aviation Agency contract for 40 
bright radar display systems, the first 
scheduled for delivery next 
spring. The new equipment, to be in- 
stalled in FAA’s Air Route Traffic Con- 
trol Centers, uses scan conversion to 
radar picture of area traffic 
llers can see in a normally 
lighted m. Ten FAA centers and 
four rt control towers now are 
partia juipped with bright display 
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Civil Aeronautics Board has stayed 
its order granting a blanket exemption 
to Saturn Airways to operate trans- 
passenger charters without 

ipproval while it considers 

Pan American World Air- 

Trans World Airlines. 
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Boeing Co. has received a $100,000 
National Aeronautics and Space Admin- 
istrati ract to study design prob- 
lems solid rocket launch vehicles 

AW | 26, p. 26). NASA will use 
the information in writing specifications 
for the | Nova, to be developed by 
the Ai to meet NASA require- 
ment 


Military Air Transport Service has 
Fiscal 1962 contracts for 

Quicktrans commercial air- 

form with minimum rates 
Civil Aeronautics Board 
2. p. 37). However, MATS 
f after 90 days CAB rules 
floors must be continued, 
lume of the Fiscal 1962 
be decreased pending a 
re monev. 


fired a three-stage solid rocket 
g a sodium flare payload to a 
titude last week in a meteor- 
riment designed to meas- 
tivity in the upper atmos- 
S. and Italy have conducted 
riments using Nike-Asp and 
rockets. 
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Allegheny Airlines and National Car 
Rental System have signed an agree- 
ment which the carrier will 
cqu interest in National. Na- 
tional h concentrates its activities 
ind south, will expand its 
operat to include cities served by 
Allegh National serves 500 U. S 
cities perates 12,000 cars 
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Smathers to Ask New Foreign Air Policy 


President Kennedy to be urged to take new approach 
involving CAB review of all foreign carrier permits. 


By L. L. Doty 


Vashington—President Kennedy will be asked to establish a new foreign 
policy on international air transportation which would involve a full-scale 
review by the Civil Aeronautics Board of current foreign air carrier permits. 

Sen. George A. Smathers (D-Fla.), a leading opponent of State Department 
policy on air transportation, had arranged last week to meet with the President 
to propose the new policy. Sen. Smathers will invite CAB Chairman Alan S. 
Boyd and Federal Aviation Agency Administrator N. J. Halaby to join him in 
the White House conference. Sen. A. S. Mike Monroney (D.-Okla.) also 
may be a member of the group. . - 

Sen. Smathers told Aviation WerxK based on the principle that the Presi- 
he is now preparing a memorandum for dent has full power to amend any or 
President Kennedy in which major is- all air carrier permits now in effect and 
sues involved in the international air that the CAB has the responsibility for 
transport situation are outlined. maintaining “constant surveillance” of 

Sen. Smathers’ proposed policy is foreign flag carrier operations to un 
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Rusck Resigning as SAS President 

Oslo—Ake Rusck, president of the International Air Transport Assn., is resigning 
under pressure from his post as operating head of the financially-pressed Scandinavian 
Airlines System. 

Rusck’s resignation as SAS president, which becomes effective this week, was 
announced here in a brief statement following a regular session of the board of 
governors which said only that “according to an agreement at the meeting, Mr. 
Rusck will resign.” 

Swedish industrialist Curt Nicolin, president of ASEA, a major manufacturer of 
electrical equipment, will step in on a temporary basis as caretaker president of the 
airline. An SAS official said last week that the new president is “purely on a loan 
basis” until the board can name a permanent president, and Nicolin announced that 
he definitely intends to return to ASEA. 

Rusck, president of SAS since Jan. 1, 1958, declined comment on any future plans, 
saying only that his first step will be a vacation. Prior to joining the airline, he had 
served as president of the Swedish Water Power Board. 

His one-year term as IATA president was due to expire with the installation of 
new officers at the organization’s annual meeting this fall. SAS spokesmen said they 
could not speculate as to the effect the resignation would have upon Rusck’s status 
as IATA president. They added, however, that, to their knowledge, this marked the 
first time an IATA president has left his airline position during his active term of 
office with the organization. International Air Transport Assn. bylaws apparently do 
not provide for the unique situation. An IATA spokesman in Montreal said the 
agency would have no comment pending a policy study. 

Rusck had been under fire in the Scandinavian press since SAS’s financial plight 
became known earlier this year (AW Feb. 13, p. 47; Mar. 20, p. 34). Crippled by 
costly route expansions and the purchase of new medium- and long-range jet equip- 
ment and the necessary support facilities, the airline lost approximately $16.8 mil- 
lion during its last fiscal year. 

With prospects almost as bleak for the present year, SAS was forced to ask the 
three Scandinavian governments concerned for funds to double its basic capitaliza- 
tion, and the parliaments of Sweden, Denmark and Norway recently voted a total of 
$40.9 million for this purpose (AW June 26, p. 39). 

In an effort to cut back on expenditures, the airline already has severed most of its 
connections with Guest Aerovias de Mexico, $. A. Monetary and equipment loans 
to Guest to help the Mexican carrier establish a mid-Atlantic route to Europe had 
proved to be a heavy financial drain on SAS. 











cover any violations of bilateral air 
transport agreements that would require 
amendment of permits. 

His basic concern is the dwindling 
U.S. share of traffic on international 
routes. What he wants is a formal 
presidential policy that would grant the 
CAB full authority to revise air carrier 
permits in such a way that U.S. flag 
carriers would be protected against in- 
roads of foreign competition on overseas 
routes serving U.S. gateways. He also 
will seek cancellation of foreign air car- 
rier permits held by carriers found to 
be cutting rates below IATA standards. 

Sen. Smathers feels strongly that 
routes authorized in foreign air carrier 
permits exceed those, in many cases, in- 
tended in bilateral agreements and that 
immediate adjustments should be made. 
His “‘get-tough” approach to the bi- 
lateral issue stems from impatience with 
the manner in which the State Depart- 
ment has negotiated agreements with 
foreign governments and the way the 
agreements have been carried out. 


Congressional Discussion 


International air transportation prob- 
lems have prompted an_ increasing 
amount of congressional floor discussion 
in recent weeks, but most observers feel 
that very little will develop from the 
present furor. There have been several 
resolutions and a bill introduced this 
vear in Congress on the issue, but the 
Smathers move is the first tangible con- 
gressional action taken in response to 
pleas of U.S. flag carriers for govern- 
ment assistance in halting growing com- 
petition on international routes. 

Although Sen. Norris Cotton (R.- 
N.H.) has introduced a resolution call- 
ing for an investigation of international 
iviation, hearings will not be scheduled 
at least during the current session of 
Congress. Later, Sen. Andrew F. Shoep- 
pel (R.-Kan.) introduced a bill which 
would require that all international 
agreements be sent to the Senate for 
ratification as treaties. 

Similar legislation has been _intro- 
duced on several occasions in the past 
without drawing favorable action. How- 
ever, because of the wide publicity at- 
tached to the international air transport 
issue in recent weeks, the Shoeppel bill 
is receiving strong Senate support. 

Members of the Senate Commerce 
Committee, to which the bill has been 
referred, are optimistic over the pros- 
pects of it becoming law. In general, 
the airline industry is not expected to 
give the bill its support because of a 
sharply divided opinion as to whether 
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bilateral agreements should be han- 
dled in the Senate. 

Airlines opposed to the bill feel that 
bilateral agreements would get short 
shrift in the Senate because air trans- 
port issues would normally be over- 
shadowed by more compelling foreign 
policy matters. In addition, a number 
of airlines are satisfied with the present 
formula of executive approval of bi- 
lateral agreements. 

Sen. Shoeppel’s proposed bill is de- 
signed to put a “check’”’ on giving 
“foreign airlines traffic rights which are 
many times more valuable than those 
obtained for U. S. air carriers.” In 
effect, the bill provides that before the 
CAB could issue a foreign air carrier 
permit, it would have to determine that 
the permit is authorized by the previous 
agreement or by a treaty ratified by the 
Senate. 

In essence, Sen. Smathers, who 
headed a special Commerce subcom- 
mittee in 1957 on international air 
agreements, supports the Bermuda 
principles, calls them “a logical, rea- 
naa compromise of two opposing 
philosophies” that “provided a sound 
basis on which the airlines of two coun- 
tries could operate in an orderly, effec- 
tive manner and offer efficient service 
to the public.” 

Sen. Smathers feels, however, that 
the U. S. has failed to enforce the ap- 
plication of these principles to the day- 
to-day operations of foreign carriers fly- 
ing over routes granted by the U. S. 
In a recent Senate speech, he said: “The 
consequences of this failure to uphold 
the principles has been the steady, 
alarming decline in the position of the 
American international carriers.” 

On this point, Board Chairman Boyd 
is not entirely in agreement. He is on 
record as stating that the Bermuda 
principles “are subject to serious criti- 
cism today, and it is questionable in our 
minds whether we can hold on to these 
principles.” 

Sen. Smathers’ interest in taking ac- 
tion against rate-cutting lies in the 
economic effect of air carriers, operating 
in the Latin American area at fares be- 
low International Air Transport Assn. 
levels, is having on U. S. flag carriers. 
He contends that the President has full 
authority to cancel the rights of these 
airlines to operate into points in the 
u. Ss 

However, the Board, in 
words, says its power in international 
rate-making “‘is limited to passing on 
whether the [IATA] agreements are 
consistent with the public interest and, 
on those grounds, to either approve 
them or disapprove them.” It adds, “by 
contrast, virtually all foreign nations 
exercise direct control over the rates 
of their own air carriers as well as car- 
riers of other nations whom they have 
licensed to operate to and from their 
territories, including U. S.-flag carriers.” 


its own 
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CAB Merger Policy Clarification 
Anticipated in N.Y.-Florida Case 


Washington—Clarification of the 
Civil Aeronautics Board’s long-range 
policy on airline mergers and competi- 
tion is anticipated in the Board’s han- 
dling of Northeast Airlines’ request for 
renewed authority to operate its East 
Coast routes to Florida. 

The New York-Florida renewal case, 
originally scheduled to concern only the 
issue of Northeast’s authority to serve 
the New York-Florida market, has been 
made considerably more complex by a 
Board decision to include the question 
of whether the airline should be merged 
with a stronger carrier (AW June 19, 
p. 39). 

As an initial step in this direction, 
CAB has asked all trunk airlines for de- 
tailed traffic and revenue projections for 
1963, based on the assumption of a 
merger with Northeast. 

Airlines hoping to enter the Florida 
market have primarily taken the direct 
course of filing formal applications for 
new routes from Boston or New York to 
Florida and requesting that they be con- 
solidated as part of the renewal case. 
Little interest in a merger possibility 
was expressed by any of the carriers 
with the exception of Pan American 
World Airways, which emphasized that 
any such union should be conditioned 
on permitting Pan American to transfer 
Northeast’s local service and New Eng- 
land routes to a local service airline. 


Route Competitors 


Competitors of Northeast on the 
Florida routes made it clear that they 
intend to block any CAB approach that 
could lead to a merger for Northeast or 
renewal of its Florida authority, which 
thev contend has diluted traffic and 
placed all three airlines serving the mar- 
ket in critical financial condition. 

Their major line of attack will con 
cern a detailed outline of the progress 
already made on a proposed merger 
between Trans World Airlines and 
Northeast, with particular emphasis on 
the current status of stock ownership 
between Northeast and the Atlas Corp., 
which controls the carrier, and on what 
optional stock benefits might be 
planned for officers of the two com 
panies if a merger is contemplated. 

Pan American, along with Pan Amer 
ican Grace Airways and Braniff Air 
ways, justified its bid for the New 
York-Florida route on grounds of its 
importance in channeling traffic be- 
tween New York and Latin America. 

Renewing Northeast’s authority or 
giving the route to another domestic 
carrier, Pan American said, would re 
duce the international support needed 


to conduct a profitable operation at a 
time when more effective competition 
is needed against foreign competition. 

CAB “side-stepped” this idea when 
it granted the route to Northeast in 
1956, and has since failed to realize any 
of the progress on which it based the 
approy the airline said. 

Panagra, which was a_ participant 
in th iginal New York-Florida route 
proceeding, also filed for a New York- 
Miami route to permit it to make maxi- 
mum f its schedule of 12 weekly 
flight South America and eliminate 


its current interchange agreement with 
| Airlines between Miami and 


Nation 
New Y¥ 
“Severe foreign competition’ was 
also | by Braniff as the major reason 
for applying for a New York-Washing- 
ton-M route, which it now serves 
under nterchange agreement with 
Eastern Air Lines. Access to New York 
from Florida is “vital” the airline said 
in emphasizing its need for more long- 
haul markets 
rans World Airlines filed a short 
appli isking for a Boston-New 
York-Miami route, making no com- 
ment ssues to be considered under 
Northeast’s renewal proceeding. North- 
west Airlines also has asked for the 
Florida route. American, United and 
Delta isked to intervene in the 
Case 
ind National presented the 
yppositions to Northeast’s 
newal, with Eastern concen- 
disclosure of all financial 
mcluded between Northeast 
\tlas Corp. Requesting such 
1 stock option list show- 
unt of unissued stock which 
ld in reserve for the possible 
executives of either com- 
rm wants an exchange of 
\ug. 11 and a hearing by 


lar request, National re- 
mind \B that the Board has al- 
ready stated its concern about North- 
ncial condition and expressed 
a determination “to avoid, if possible, 
being nfronted with another situa- 
tion like United and Capital.” 

Nat | suggested that the scope 
of th newal case be enlarged and 
all iss clarified. The Board should 
also ex ne the possibility of suspend- 
ing Northeast’s permanent operating 
authority and dividing its New England 
Boston-Montreal non- 
Eastern, New 
Allegheny 
going to 


east’s 


routes th the 
shifted to 
transferred to 
routes 


stop 

York-Boston 
ind t remaining 
Mohaw \ 


rlines. 
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Independents’ Route Applications 
May Affect Trident Jet Orders 


London—British European Airways, 
the ‘state-owned airline, last week said 
that 16 of 24 de Havilland Trident jet 
transports now on order would become 
surplus if parallel routes were granted 
to the independent airlines. 

Posing a general objection to 72 
route applications before the Air ‘Trans- 
port Licensing Board, BEA also warned 
that granting the routes wouid have 
severe repercussions in bilateral negotia- 
tions “in view of increasing protection- 
ist and restrictive policies of European 
governments.” 

Spokesmen told the board that the 
l'rident order was based on traffic pro- 
jections to 1966 and that diversion of 
trafic from BEA to the independents 
would make most of the airplanes re- 
dundant. 

Reference to the aircraft orders, al- 
though expected, pose a problem for 
the Licensing Board, because British 
United Airways, the largest independ- 
ent, has ordered 10 BAC 111 short- 
haul twin jets (AW May 15, p. 42). 
hese aircraft probably are contingent 
on British United obtaining a majority 
of its route applications 

In testimony before the board, 
Peter W. Brooks, BEA fleet planning 
manager, said that even if all Tridents 
were retained in the program, a larger 
number of older airplanes would have 





Request Denial 

Washington—Civil Aeronautics Board 
has denied a Seaboard World Airlines ap- 
plication to carry passengers on a space- 
available basis on scheduled transatlantic 
cargo flights, but the airline plans to re- 
submit its application soon. 

In its original application, Seaboard 
said it would conduct the proposed pas- 
senger service for an initial period of one 
year and added that the requested 
authority was vital to its existence and 
growth. It told the Board that the fleet 
of five Canadair CL-44 cargo turboprop 
transports which it has on order will in- 
crease capacity over 300%. 

Denying the authority, the Board 
found that Seaboard had not made sufh- 
cient showing to warrant granting it. 

“We have selected this course of ac- 
tion primarily because we are reluctant 
to proceed in a matter of this nature and 
significance witheut an appropriately 
filed application by the carrier seeking 
operating authority,” the Board said. 

It is this wording that has raised 
speculation that the Board will recon- 
sider its decision if a revised application 


is filed. 
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to be disposed of at a cost disadvantage. 

In defense of BEA’s pooling arrange- 
ments, under attack by the independ- 
ents (AW June 26, p. 43), W. R. Col- 
lingwood, manager of commercial 
agreements, claimed that these pacts 
generated more traffic than would be 
normally allowed under bilaterals alone. 
The pools, he stressed, are renegotiated 
every summer and winter and result in 
a better spread of service, lower costs 
and less duplication. 

He denied that pools eliminated com- 
petition, adding that “no airline can 
rely on such agreement to retain its 
competitive position.” He predicted 
that if pool agreements were canceled, 
the result would be higher fares. 

In another development involving in- 
dependent airlines, the British Parlia- 
ment passed the North Atlantic Ship- 
ping Bill allowing Cunard Steamship, 
Ltd., owner of Cunard Eagle Airways, a 
$25-million subsidy and loan to build 
a new Queen ocean liner. 

The bill was attacked by the Labor 
opposition as, in effect, a subsidy to 
allow Cunard Eagle to buy two U.S. 
jets, Boeing 707-402s, to compete with 
stated-owned BOAC. 


FAA Assumes Control 


Over Tall Structures 


Washington — Federal Aviation 
Agency will assume licensing control 
over tall structures that represent po- 
tential flight hazards in the U.S., des- 
pite objections from the Federal Com- 
munications Commission 

FAA’s new regulation, effective July 
15, will require persons interested in 
erecting certain structures to give the 
agency at least 30 days’ notice. In 
general, structures more than 150-ft.- 
high that either extend into an airport’s 
approach plane or are within 500 ft. of 
any runway fall in this category (AW 
Sept. 26, p. 40). 

The new Part 626 of the Civil Air 
Regulations also contains six mathema- 
tical criteria which will enable builders 
to determine whether a particular struc- 
ture might prove hazardous to air op- 
erations. For example, structures with 
a height of 500 ft. or structures with a 
height of 200 ft. built inside a control 
zone or within 5 mi. of a low-altitude 
airway centerline are considered po- 
tential hazards. 

First proposed Sept. 16, the rule 
drew criticism from FCC, which con- 
tended that radio and television an- 
tennas should not be the subject of final 
FAA control. 


But the rule as adopted will effec- 
tively require builders of broadcast 
towers to obtain permits from both 
FCC and FAA. At the same time, the 
new Part 626 provides for “antenna 
farm areas’ where broadcast towers zan 
be concentrated to minimize their in- 
trusion into navigable airspace. 

FAA’s rule does not apply to struc- 
tures already in existence. Alteration of 
these structures, however, must meet 
the new criteria. To handle individual 
cases where an exception might be 
called for, the rule outlines a procedure 
for holding “fact-finding” hearings. 


Peruvian Line Charges 
Violation by Panagra 


Washington — Aerolineas Peruanas, 
Peruvian privately-owned airline, has 
charged Panagra with violating the bi- 
lateral agreement ‘between the U.S. and 
Peru and has asked the Civil Aeronau- 
tics Board to investigate. 

The airline told the CAB last week 
that Panagra has been offering service 
in “gross excess” of the trafic moving 
between the U.S. and Peru. It added 
that Panagra’s operations are largely 
geared to serve Fifth Freedom traffic 
and that the carrier is violating terms 
of the bilateral which require it to pro- 
vide capacity that has as its “‘primary ob- 
jective” the service of Third and Fourth 
Freedom traffic. 

Aerolineas Peruanas added that while 
the U.S.-Peru air market is predomi- 
nantly non-U. S. citizens, U. S. carriers 
have captured the bulk of the market. 
Panagra operates from its northern ter- 
minal point in Panama into the U.S. 
through interchange agreements with 
several U.S. carriers 

The Peruvian carrier asked CAB to 
institute a proceeding which would en- 
force the terms of the bilateral agree- 
ment with respect to Panagra’s excessive 
capacity, modify Panagra’s certificate to 
prevent future violations or suspend its 
certificate for non-compliance. 


BOAC Is X-Raying 
Britannia Tail Units 


London—British Overseas Airways 
Corp. is X-raying tail units of its 31 
Bristol Britannia turboprop transports, 
after discovery of cracked elevator hinge 
brackets on a BOAC Britannia and an- 
other owned by E] Al, the Israeli airline. 

Tests are being made at London Air- 
port, in conjunction with a Bristol Air- 
craft team, as the airplanes return from 
scheduled services. As of last week 10 
airplanes had been inspected but only 
one fault was found. There were no 
cracks on three other E] Al Britannias. 

Crack was first noted on a BOAC 


Britannia during routine maintenance. 
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Fairchild Plans to Build Advanced F-27s 


By David H. Hoffman 


Hagerstown, Md.—Fairchild Stratos 
Corp. has designed two advanced ver- 
sions of the I-27 twin turboprop trans- 
port in an effort to attract a second 
round of commercial orders—and_ its 
first military customer—by stretching 
the aircraft's range and boosting its 
maximum gross weight. 

Despite the absence of any sales in 
1960, a hard reappraisal of the F-27’s 
potential market has resulted in a Fair- 
child decision to built eight new air- 
craft without waiting for prior orders. 

Regardless of whether firm orders are 
received, the first advanced F-27 is 
scheduled to roll off the line here in 
September. The next three will follow 
at the rate of one per month beginning 
in October, with the balance falling 
due during the first half of 1962 if the 
company carries out its present plans. 

Anticipating a Defense Department 
preference for U. S. engines, Fairchild 
is considering the General Electric ‘164- 
GE-8, partly developed with Navy 
funds, and the Lycoming ‘155-L-5 
turboprops as substitute powerplants on 
later series F-27s. Neither engine has 
Federal Aviation Agency certification, 
however, and Fairchild feels that mili- 
tary use should precede commercial ap- 
plication. Rolls-Royce Dart turboprops 
now power all F-27s. 

Three follow-on versions of the Fok- 
ker Friendship proposed by Fokker in 
Holland (AW Feb. 6, p. 45) are being 
developed independently and will have 
no immediate influence on Fairchild’s 
planning. Should a market develop for 
Fokker’s STOL, stretched-fuselage or 
high density version of the Friendship, 
however, Fairchild says that it will study 
the sales potential of similar aircraft in 
the U. S., then take advantage of Fok- 
ker’s engineering progress. 

In a series of steps scheduled through 
late 1962, these follow-on versions of 
the F-27, all of which are to retain the 
transport’s basic geometry, are to be 
made available: 

e F-27G utility freighter. A 42,000 Ib. 
gross weight aircraft—I'-27s now in serv- 
ice can take off at only 38,500 Ib. The 
l'-27G will be offered with a choice of 
four fuel capacities: 1,336, 1,700, 1,920 
or 2,090 usable gallons. It will incorpo- 
rate a large forward cargo door for simul- 
taneous troop and freight loading. 

e Longer range F-27F executive-military 
transport. By March, 1962, Fairchild 
plans to obtain FAA certification of a 
42,000-lb. gross weight F-27F with a 
fuel jettisoning system. Certification 
of a 39,400-lb. F-27F with a 37,500-lb. 
landing weight now is under way, with 
completion scheduled for October. 
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Except for landing roll checks, all 
test flights for the 39,400 Ib. certifica- 
tion are being conducted with an air- 
craft weighing 42,000 Ib. As a result, 
little extra work will be needed to ob- 
tain FAA approval of the heavier F’-27. 

All growth versions of the transport, 
including the eight aircraft being built 
on speculation, will incorporate Fair- 
child's F-27 aerodynamic cleanup, 
which centers on a new and stream- 
lined air conditioning system. Primarils 
by replacing the transport’s two ex- 
ternally mounted airscoops with a sin- 
gle flush inlet port on the leading edge 


AERODYNAMIC CLEAN-UP program for the Fairchild F-27 
twin-turboprop aircraft's airspeed by about 15 kt. Advan 
F-27G series aircraft (left) will have a single air inlet 

stabilizer (1) and louvers on either side of the fuselage (2 
fuselage-mounted airscoops (1) and fuselage inlet and 


ertical stabilizer, Fairchild esti- 
mates that it can increase F-27 airspeed 
by abi 15 kt. 

A second major improvement 
planned for new F-27s is a pressuriza- 
m designed to keep the air- 
in at 8,000 ft. while the 

cruising at 25,000 ft. To 

this, Fairchild increased 
iré differential from 4.16 to 
n the basis of tests con- 
the Fokker plant in Holland 
wressure differentials as high 

l'o maintain a cabin pres- 
lent to 8,000 ft., current 


of th 


is designed to increase the 
ced versions of the F-27F and all 
1 the leading edge of the vertical 

Older models (right) have dual 
exit ports (3, 4 and 5) which are 


eliminated in the new configuration. Some external liquid drains also are eliminated. 





Takeoff weight (Ib.). . 

Landing weight (Ib.). 

Zero fuel weight (Ib.). 

Operating weight (ib) with 40 
passenger seats 


Maximum payload (Ib.) alent 
Range for maximum payload (naut. mi.) 
Range for 8,000-lb. payload 

(40 passengers) (naut. mi.) 


Payload Ib. (passengers) 
for 1,600-naut.-mi. range. 
for 1,800-naut.-mi. range. 
for 2,000-naut.-mi. range. 
for 2,200-naut.-mi. range 
for 2,400-naut.-mi. range. 


San Francisco to Honolulu 
with headwind 


* Incorporates fuel jettisoning system. 





F-27F Payload Range Capabilities 


Modification 
A B c 


.- 3,850 (19 
. 2,900 (14 


Modification Modification 
42,000* 
37,500 
36,300 


39,400 
37,500 
36,300 


39,400 
37,500 
36,300 


24,851 25,111 


24,851 
11,449 11,189 
310 780 


1,020 1,440 


5,350 (26) 
4,450 (22) 
3,550 (17) 
2,650 (13) 

600 ( 3) 


7,250 (36) 
6,300 (31) 
5,400 (27) 
4,500 (22) 
3,550 (17) 


4,800 (24 


1,650 ( 8 


2,019 (10) 
26 kt. 


3,307 (16) 
36 kt. 


2,019 (10 
10 kt 











Dramatic proof of AeroShell Oil W stability. Rocker box section (left) ran for 250 hours using a good straight 
mineral oil. Rocker box (right) ran over twice as many hours on AeroShell Oil W. Note remarkable cleanliness. 


BULLETIN: 





Shell answers the ten questions 
you might ask about AeroShell Oil W—world’s first 
non-ash dispersant aircraft oil 


Less oil consumption. Longer intervals between engine over- 
hauls. Easier starting, faster warm-up, reduced wear on piston 
rings, cylinder bores, cam lobes, lifter faces, gears and bushings. 

All these benefits have been obtained with new AeroShell® 
Oil W. Here, in handy question-answer torm, are the facts. 


1. What types of aircraft can use 
AeroShell Oil W? Piston engine 


planes of any size. Helicopters, too. 


2. Why is it called a non-ash dispers- 
ant oil? Because it contains special ad 
ditives that help keep tiny, ingested 
particles in the oil from clumping to 
gether and forming dep sits. These par- 
ticles remain suspended and dispersed 
until they burn. 


3. How does this effect engine per- 
formance? |t means that engine parts 
stay cleaner. That lubrication points 
get all the oil they need. Your engine 
runs more efficiently, parts last longer. 
4. What about oil consumption? Be 
cause AeroShell Oil W means de 
creased wear and a cleaner engine, you 


can expect less oil consumption. 


5. Can AeroShell Oil W reduce my 
maintenance costs? If you have been 


using a straight mineral oil, AeroShell 
Oil W can reduce your maintenance 
costs substantially. Reason: your en- 
gine runs cleaner and cooler. Oil con- 
sumption is less. Thus, you can extend 
intervals between engine overhauls. 


6. How does this new oil respond 
from a cold start? AeroShell Oil W 
has an unusually high viscosity index. 
[his guards against excessive thicken- 
ing of the oil when cold, yet provides 
outstanding lubrication when hot. Re- 
sult: easier starting, faster warm up. 
7. Is AeroShell Oil W thoroughly 
proved? | horoughly. It’s had millions 
of engine hours of flight time. 

8. Where is it available? At Shell Avi- 
ation Dealers everywhere. Any dealer 
will stock AeroShell Oil W if you ask 


for it. 


9. Can I add AeroShell Oil W as a 


make-up oil? Yes. It is compatible 
with all piston engine oils now being 
used. 


10. Is there more than one viscosity 
grade? What do I ask for? AeroShell 
Oil W is available in three viscosity 
grades: 80 grade for small engines 
where straight mineral oil grade 55, 
65, or 80 is normally recommended. 
Also in 100 and 120 grades for large 
engines where straight mineral oil 
erade 100 or 120 is normally recom- 
mended. 


FREE technical bulletin on Aero- 
Shell Oil W at your request. Write: 
Shell Oil Co., 50 West 50th St., New 
York 20, N. Y. 
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A BULLETIN FROM SHELL 
— where 1,997 scientists are working 
to provide better products for industry 
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CHART shows payload versus range capability of various versions of the Fairchild F-27G 
cargo transport design. All carry 1,336 gal. of usable fuel in standard outboard wing tanks. 
The greater fuel capacities would be achieved by installing bladder tanks of variable sizes 
in the F-27’s inboard wing section. Chart assumes aircraft with an operating weight from 
23,140 Ib. to 23,567 Ib. and large forward cargo door. Climb to 25,000 ft. is at best climb 
speed with. maximum recommended climb power. Long-range cruise speed at 25,000 ft. 
is based on optimum fuel consumption. The F-27G with 2,090 gal. of usable fuel can 
carry a 5,000 Ib. payload 2,560 naut. mi., then hold 45 min. at 10,000 ft. and proceed 


to an alternate 86.8 naut. mi. away. 


F-27s normally cannot flv above 20,- 
000 ft. 

Evolution of the F-27 from its pres- 
ent maximum gross of 38,500 Ib. to 
42,000 lb. will add only about 370 Ib. 
to the aircraft’s empty weight, accord- 
ing to Fairchild. As a result, almost ali 
of the weight increase can be trans- 
lated into extra fuel or, in many cases, 
extra payload. Fairchild also plans to 
market a conversion kit that will en- 
able current operators of the F-27 to 
achieve the 39,400 lb. takeoff weight, 
the 37,500 Ib. landing weight and the 
improved _ pressurization without | re- 
turning their aircraft to the factory 
here. 

Fairchild readily admits that its F-27 
sales program was in a state of relative 
stagnation for more than a vear. From 
Dec. 22, 1959, until the first of 1961, 
not a single transport was sold, and 
the manufacturer has vet to attract 
a military order despite the fact that 
the F-27 was designed primarily as 
a Douglas DC-3 replacement. During 
all of 1960, Fairchild had five F-27s 
plus a demonstrator in its hangars 
ready for almost immediate delivery 
but there were no customers. 

After the company re-evaluated the 
market for F-27s and renewed its 
emphasis on sales late last year, how- 
ever, these aircraft moved quickly. 
After all six were sold at the rate of 
one per month beginning in January, 
Fairchild was forced to buy back an 
I-27 from the Murray Corp. in order 
to carrv out certification testing and 
design improvements. According to 
Fairchild, these 1961 sales brought in 
the highest rate of return of any 
F-27 sales to date. Largely because 
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forthcoming aircraft will incorporate 
parts from the company inventory, 
the basic price of the airplane will 
remain at $830,000 during the near 
future, Fairchild told AviATION WEEK. 

Navy (AW June 19, p. 29 and June 
12, p. 50) and National Guard in- 
terest in a DC-3 replacement, an in- 
terest that could involve 200-300 air- 
craft, has led Fairchild to stress the 
F-27’s merit as a utility transport ca- 
pable of carrying both cargo and up to 
50 troops in bucket seats or 40 pas- 
sengers in track-mounted seats. In 
a specially prepared brochure aimed at 
selling the aircraft to the National 
Guard, Fairchild claims that the F-27 
is “ideally suited” to the Guard’s needs 


Aloha Refuses to Use 


Honolulu Terminal 


Honolulu—Aloha Airlines is refusing 
to move into Honolulu’s new $740,000 
Inter-Island Air Terminal unless the 
Hawaiian Aeronautics Commission 
builds a 36-ft. addition to its portion 
of the new terminal. 

Hawaiian Airlines, Aloha’s competi- 
tor for inter-island traffic, was the only 
airline occupying the new terminal 
when it was formally dedicated last 
month. 

Meanwhile, Aloha appears satisfied 
to stay in the old International Airport 
across the field from the new _ inter- 
island terminal—with the advantage of 
being closer to interline connections. 

Aloha, which specified its section of 
the new terminal when the carrier was 
deriving a smaller share of the inter- 
island traffic, has space about half the 


size Hawaiian’s in the new airline 
building 
Before the 36-ft. extension can be 
Hawaii attorney-general must 
r money from a $:4-million 
ian aviation bond issue can 
r expansion of Aloha’s facili- 
ill objectives of the bond 
beefi met. 
ndholders’ representative says 


built 
rule 
1959 H 


iiian Aeronautics Commis- 
iat unless the attorney-gen- 

the $45,000 construction, 
vill have to be raised else- 


Rotodyne Helicopters 


Planned for Caribbean 


I \ir, Inc., a new organization 
whi filed for routes in Puerto 
Virgin Islands, has signed 
ntent with Kaman Heli- 
uy five Rotodyne VTOLs. 
the U.S. licensee for the 
nger compound helicopter, 
lopment by Westland Air- 
f England. 
target is 1965. The aircraft 
d for intra-Puerto Rico 
uutes to the Virgin Islands 
Rico. Indies Air’s initial 
r service to the U.S. Virgin 
f St. Thomas and St. Croix as 
ntra-Puerto Rico service. 


- 
Coach Fare Increase 
Suspended by Board 

Washington—Civil Aeronautics Board 

| Braniff Airways’ plan to 

coach fare from 75% to 

first-class fare, an increase 

courage diversion of pas- 

first-class to coach travel 

nsion until Sept. 28 will 

1 chance to investigate 

vhich was scheduled to go 

tween certain cities July 1. 

iled the fare increase after 

t present coach fares are 

rsion from its first-class 


said that the present value 
ived for a coach fare is 
first-class service to wat 
differential from 
Braniff maintains that 
fference between first-class 
ce is the size and spac- 
ind the elaborateness of 


.°¢ 
"yf 
it 2) 


noted, however, that this 
ntial is “the primary dis- 
tinct vhich the 25% coach fare 
diffe originally based. It 
sugg Braniff consider adjust- 
* capacity as a possible 
clining first-class loads. 


— 
seatl 
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ROME, 
NEW YORK 
or ROME, 
ITALY... 


it makes no difference to the Pratt & Whitney Aircraft powered JetStar. 
The world's fastest corporate plane has intercontinental capabilities like a big jet, yet 
it can operate from runways of less than 5,000 feet. With jetliner speed, comfort and 
reliability, the Lockheed JetStar can fly you direct to hundreds of smaller airports 
in this country and abroad. And YOU decide when to go, as well as where. Four 
Pratt & Whitney Aircraft JT12 turbojet engines power the JetStar. Each develops 
3,000 pounds thrust, weighs only 436 pounds. This high thrust-to-weight ratio 
contributes to the JetStar’s short field take-off, its swift climb, and 

a cruise speed of 500 to 550 miles per hour at up to 45,000 feet. 

The JT12’s simple, rugged design ensures high reliability and ease of 
maintenance. And it is backed by Pratt & Whitney Aircraft's world-wide 

service. PRATT & WHITNEY AIRCRAFT owision o¢ United Aircraft Corporation 


ST HARTFORD, CONNECTICUT 





Kennedy Airport Bill Nears Critical Test 


By George C. Wilson 


Washington—Kennedy Administra- 
tion airport aid bill, revamped by the 
House aviation subcommittee to meet 
“backdoor spending” objections, is 
nearing a critical test in Congress. 

At stake is authority for the Federal 
Aviation Agency to launch a long-range 
program to expand and improve the 
national airport system. The Kennedy 
Administration bill would authorize 
FAA to give cities $75 million a year 
for five years in matching funds for 
airports. 

Fiscal conservatives in the House, 
already mobilizing for their floor fight 
against the President’s bill to authorize 
a five-year foreign aid program, do not 
like the long-range approach in the air- 
port measure. They see it as an attempt 
to bypass the congressional appropria- 
tions committees. They also fear that 
approving the airport aid bill would 
weaken their fight against the same 
tvpe of long-range approach to foreign 
aid. 

Their main  objection—especially 
among conservatives on the House Ap- 
propriations Committee—is the contract 
authority in the Kennedy Administra- 
tion airport bill. This obligates the 
government to give a community the 
funds specified once a contract for ait- 
port money is signed. If the congres- 
sional appropriations committees re- 
fused to appropriate the money, the 
FAA, under the contract authority, 
could get the funds directly from the 
l'reasury—the so-called “backdoor’’ ap- 
proach. 


Halaby Urges Approval 
FAA Administrator Najeeb E. Hal- 


aby, urging Congress to approve the 
contract authority, said “‘legislation 
surely providing for funds over a period 
of years is absolutely essential if we are 
to achieve a safe and adequate national 
system of airports.” 

He cited figures showing that com- 
munities spent much more on airports 
when the federal aid program was on a 
long-range rather than a yearly appro- 
priation basis. Local authorities “imsist 
that there be some basis on which to 
proceed within their own community to 
develop the public understanding and 
support for spending money on_air- 
ports,” Halaby said. 

But Chairman john Bell Williams 
(D.-Miss.) of the House Transportation 
Aeronautics Subcommittee, conceding 
that long-range contract authority might 
be more efficient, counters that Con 
gress is responsible for handling the 
nation’s money. 

“Undoubtedly,” he told Halaby dur- 


AVIATION WEEK, July 10, 1961 


ing the hearings on the Administra- 
tion’s airport bill, “it would promote 
the efficiency of this operation if Con- 
gress just surrendered all of the appro- 
priative responsibilities to the executive 
branch. But that is not the wav the 
Constitution is written. I feel very 
strongly that this backdoor approach 
should be stopped in all of these 
agencies.” 

Rep. William L. Springer of Illinois, 
ranking Republican on the House avia- 
tion subcommittee, told AviATION 
Weex he agrees with this view despite 
all the testimony supporting long- 
range contract authority. The backdoor 
spending issue was the principal reason 
why the Administration’s airport bill 
was delayed from May 12 when the 
hearings ended until June 29 when a 
drastically revised measure was sent to 
the parent House Interstate and For- 
eign Commerce Committee 

Rep. Williams described the revised 
bill as a compromise. It authorizes the 
FAA to spend whatever is appropriated 
in the five fiscal vears from 1962 to 
1966. But the House Appropriations 
Committee could not be circumvented 
under this version. If it did not appro- 
priate money for airports, the FAA 
could not go to the Treasury for funds 

Chairman Albert Thomas (D.-Tex.) 
of the House Appropriations Independ 
ent Offices Subcommittee, which would 
handle the airpc.t appropriations, re 
portedly is enlisting support for the 





Short-Range Competition 

New 
short-range jet transports, now estimated 
at several hundred, has kicked off a flurry 
of serious airframe and engine studies in 
the United States aimed at beating out 


York—Prospective market for 


the British Aircraft Corp.’s BAC 111 
(AW May 15, p. 42). 

Major requirement is to get a short- 
range, medium-capacity transport that 
can make money for the operator over 
200-mi. stage lengths, and that would 
have an operating cost of about one dol 
lar per airplane mile. 

At least five airframe 
are developing designs in the 60,000- to 
80,000-lb. weight class to meet these 
requirements. Boeing’s proposal is called 
the 737, Douglas has designated its the 
Model 2086 and McDonnell is working 
on the T85A. Lockheed and Convair 
are also known to have design teams 
working on this requirement. 

Powerplants most probably would be 
a pair of high bypass-ratio turbojets rated 
at approximately 12,000 Ib. sea-level 
static thrust. “Paper” engines have been 
developed also around this requirement. 


manufacturers 











compromise version by offering to ap- 
propriate enough money in Fiscal 1962 
to last two or three years. But by 
iccepting such conditions President 
Ken runs the risk of weakening the 
Irgu t for the long-range authority 
rucial to his foreign aid pro- 

the President is expected to 
pressure to keep his airport 


ise subcommittee’s airport 
luled to go before the Inter- 
Foreign Commerce Commit- 
k. This will provide a cru- 

f the President’s strength on 
spending issue. Another 

t for the airport bill will come 

House floor itself. 


Monroney Supports Kennedy 


( rman A. §. Mike Monroney 
(D.-O f the Senate aviation sub- 
told Aviation WEEK the 

d by the House aviation sub 
epresents a “heavy blow” 

1 long-range airport pro- 


zinally planned to wait for 
to pass its airport bill 
Senate could accept the 
id avoid a conference on 
But Sen. Monronev said h« 
srepare the Administration’s 
msideration by the parent 
ymerce Committee. He ix 
Kennedy Administration air 
ll pass the Senate easil\ 
it to the airport bill from 
spending argument con 
with the hopes its backers 
President Kennedy’s election. 
that with the threat of 
sident Eisenhower's veto 
long-range bill would 


_ 


pass 

M_rTess easily 
Eisenhower vetoed an air- 
)58 providing $100 million 
five vears. In his Jan. 19, 
vet message, he settled any 
hopes fer presidential support 
‘irport bill by calling for 
withdrawal from the pro- 
1964.” As a result of this at- 
Senate that vear trimmed 
ratic bill calling for a five- 

program to a f 


} 


tour- 


The House 


7 5-million 
1 $465 million 
ram down to $297 million. 

ind House finally settled 
ple two-vear extension of the 
ting airport program at $63 
nnually 

Kennedy Administration — bill 
1 revival of the Democratic 

ndations made while President 
was in the White House 
ire several new features, in- 
million a vear for general 
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COLLINS WEATHER RADAR presents a complete picture of the weather 
ahead, showing the smoothest route through or around storms. Not re- 
stricted by ‘‘tunnel vision,’’ it scans a broad 120° sector of the sky (360° 
with 30” antenna), with ranges up to 150 miles ahead. 

The WP-103 X-Band Radar weighs only 48.8 pounds — the result of a new 
design with extensive transistorization. It features a 12”, 18” or 30” stabil- 


ized antenna providing a clearly defined picture on the indicator, regard- 
less of aircraft pitch and roll. For hoodless, daylight viewing, a bright tube 
indicator is available. Write for a detailed brochure. 


COLLINS RADIO COMPANY @ CEDAR RAPIDS, IOWA 
DALLAS, TEXAS e NEWPORT BEACH, CALIFORNIA COLLINS 














aviation airports not used by the sched- 
uled airliners. The argument for this 
type of federal aid is that the expansion 
of general aviation airports will relieve 
congestion at the major fields now 
handling mixed traffic. 

Another innovation in the Admini- 
stration bill is authority for FAA to 
deny federal money for an airport which 
does not have landing aids “required 
for the safe and efficient use by aircraft 
of the airport.” This specific power 
would strengthen FAA’s hand in deal- 
ing with airport officials. 

These are the major fiscal provisions 
in the Kennedy Administration airport 
bill: 

e States would receive $49,875,000 a 
year for Fiscal 1962 through 1966 un- 
der the population-area formula in the 
present Federal Airport Act. The an- 
nual amounts would range from $3,- 
994,844 for Alaska to $78,332 for 
Delaware. If by the end of a fiscal year 
a state did not sign a contract with the 
federal government for its share of the 
airport money, the amount not obli- 
gated would go into a special fund han- 
dled by the FAA administrator. They 
have two years under the present legis- 
lation. 

e Discretionary fund would total $16,- 
625,000—25% of the $75-million an- 
nual total—in each of the five fiscal 
years. 

e FAA could assign $7 million a year 
for building and improving airports, 
“the primary purpose of which is to 
serve general aviation and to relieve 
congestion at airports having high den- 
sity of traffic serving other segments of 
aviation.”” These funds would not have 
a deadline for use. 

e Puerto Rico would receive $975,000 
a year, and $525,000 a year would go 
to the Virgin Islands. 

The states would have to match the 
federal contribution dollar-for-dollar on 
such physical improvements as new 
runways. But they would have to pro- 
vide only 25% of the funds for landing 
aids, such as approach lights and run- 
wav distance markers. No federal 
money could go for airport parking lots 
or facilities such as cocktail lounges. 

The current airport act, authorizing 
$63 million a year, expired July 1. 
President Kennedy, in asking Congress 
Apr. 24 for new legislation, said “con- 
tinuing the program of federal assist- 
ance to airports is essential to our na- 
tional security, passenger safety and 
economic growth.” The Airport Op- 
erators Council, American Assn. of 
Airport Executives and National Assn. 
of State Aviation Officials said their 
joint survey of airport needs conducted 
last fall disclosed that in the four vears 
from July 1, 1961, to June 30, 1965, 
the 50 states need $532.6 million morc 
for airports than they can raise. (See 
box.) 
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State Airport Financing Needs 


Alabama 
Alaska 
Arizona 
Arkansas 
California 


Colorado 
Connecticut 
Delaware 
Florida 
Georgia 


Hawaii 
Idaho 
Ilinois 
Indiana 
lowa 


Kansas 
Kentucky 
Lovisiana 
Maine 
Maryland 


Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 


Montana 
Nebraska 
Nevada 

New Hampshire 
New Jersey 


New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 


Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 


South Dakota 
Tennessee 
Texas 

Utah 
Vermont 


Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 


Total All States 
Ter. Puerto Rico 


U. S. Total 


Source: Survey by Airport Operators Council, American As 


Publicly- 
Owned 
Airports 


53 
256 
101 

55 
213 


58 
7 
3 

95 

52 


13 
135 
56 
105 
83 


99 
31 
4) 
29 
1 


24 
125 
103 

44 

81 


96 
15 
16 
30 


36 
46 
59 
112 
182 


74 
90 
165 
5 
55 


57 
63 
227 
46 
20 


31 
80 
42 
72 
36 
3,631 
15 


3,646 


Airports 
Reporting 
Projects 
Planned 


3 
118 
22 
10 
64 


8 
17 
3 
27 
10 


9 
12 
26 

5 
20 


28 
62 
113 
40 
22 


W 
10 

8 
43 
31 


1,338 
21 


1,361 


Assn. of State Aviation Officials. 


Cost of 


Projects 
Planned 


, 540, 
, 594, 
, 882, 
,224 
739 


000 
500 
823 


959 ,7 


, 345, 
730, 
,443, 
,15C 


$1,116 
8, 


$1,125, 


50 


435 
000 


435 


July 1, 1961 to June 30, 1965 


Funds 
Available and 
Anticipated 
From Local 
and State 
Sources 


$2,105,150 
11,174,750 
14,814,248 

723,200 
77,344,653 


11,821,307 
9,791,750 
338,000 
28,941,441 
29,754,600 


12,598,600 
1,412,633 
20,371,300 
4,454,215 
6,009,177 


1,197,950 
16,600,375 
14,149,700 
3,513,744 
10,425,121 


22,283,950 
53,835,848 
9,134,391 
7,151,000 

891, 600 


6,260,937 
5,494,546 
6,197,290 
1,296,250 
25,849,250 


693,524 
42,904,695 
2,669,000 
2,745,600 
11,672,300 


7,744,186 
2,560,205 
25,843,853 
3,257,720 
7,716,000 


2,173,295 
21,454,500 
12,379,061 

900 , 450 

1,600, 500 


2,626,000 
7,312,818 
3,545,066 
6,984,675 
1,027,300 


$583,747 ,724 
4,317,500 


$588, 065,224 


Additional 
Funds 
Needed 


$2,434,850 
16,419,750 
10,068,575 

501,200 
45,395,118 


7,138,416 
8,553,650 
392,400 
56,502,503 
29,396,000 


12,598,600 
1,146,144 
26,992,300 
4,213,080 
4,538,500 


4,248,850 
13,756,350 
14,022,700 

2,731,575 

8,934,979 


15,740,450 
30,793,798 
5,338,119 
6,692,600 
840,625 


2,433,813 
2,493,452 
1,851,790 
1,218,064 
14,730,750 


5,187,776 
45,527,855 
2,611,700 
2,107,800 
12,829,350 


6,222,814 
2,024,477 
11,682,702 
2,555,750 
10,266,420 


2,071,700 
16,123,173 
37,343,723 

3,452,072 

1,598,500 


2,527,607 
6,539,582 
2,858,234 
6,140,225 

871,250 


$532, 661,711 
4,317,500 


$536,979,211 


sn. of Airport Executives and National 
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Hy STEVENS HIGH MODULUS GLASS FABRICS FOR NEW JET LINER 


Forward-thinking engineers specified Stevens patented High 

Modulus glass fabrics as the reinforcement for the cargo liner Cross section of the Boeing 727. 

laminate approved for the new Boeing 727 medium-range jets. Cater = shows High Mocwus 
cargo liner. 


Stevens High Modulus fabrics are based on a unique weave pat- 
tern eliminating interlacing of the structural yarns. This results 
in laminates yielding maximum strengths. Their high strength 
weight ratio and great impact resist- 
ance indicate tremendous potential in 
the aircraft and missile industry. 





Stevens engineers are available for 
consultation. Why not explore the ad- 
vantages High Modulus fabric may 
provide for your product. 
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J p * € c- I INDUSTRIAL GLASS FABRICS DEPARTMENT 
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FINE FABRICS MADE IN AMERICA SINCE 1813 





SHORTLINES 


P Acroflot has replaced its Li-2 and 
[1-14 aircraft with the ski-equipped, 
60-ton An-10A turboprop transport on 
polar air routes because the smaller air- 
craft were unable to carry the required 
heavy loads. 





> American Airlines reports 4.5 removals 
per 1,000 hr. of flying time for the 
International Telephone and Telegraph- 
Federal Laboratories distance measur- 
ing equipment aboard its jet fleet. 


> American Airlines will provide 17 
coach and 54 first-class seats on_ its 
Electra turboprop aircraft after July 17. 
American's Electras currently have 68 
first class seats. 


> Braniff Airways’ night coach family 
fare plan has Civil Aeronautics Board 
approval for a six-month trial. Under 
the family plan, the head of a famil\ 
purchases one full night coach fare, and 
his wife and all children under 21 yr. 
travel at 50% of the night coach fare. 
Children from two to 12 yr. old fly at 
25% of the fare. 


> Civil Aeronautics Board will use a 95- 
passenger minimum as a basis for future 
charter exemption applications for 
L-1049E Super Constellation _ aircraft 
although the aircraft normally carries 
92 passengers. 


> Bolivia has asked for bids on the con- 
struction of a new international airport 
at FE] Alto, a suburb of La Paz. 


> Continental Airlines is operating 6.25 
million seat miles daily this summer—] 
million more than last year’s peak ca- 
pacity. 


> Eastern Air Lines reports a 53% 
increase in revenue and a 40% increase 
in poundage for freight carried during 
May over the same month last year. 


> Federal Aviation Agency has asked 
small business firms to submit bids by 
July 13 for construction of an air mail 
facility building, a fire-crash equpiment 
and personnel building, and a vehicle 
maintenance building for _ servicing 
mobile lounges and other airport vehi- 
cles at Dulles International Airport near 
Washington, D. C. 


> Lufthansa German Airlines has 
opened a ticket office in Denver's 
Albany Hotel as part of Lufthansa’s 
expansion program in the West. 


> Northwest Airlines has begun service 
with Boeing 720B jet transports be- 
tween Minneapolis-St. Paul and Chi- 
cago, and between Minneapolis-St. Paul 
and New York via Milwaukee. Initial 
schedules call for one round-trip flight 
daily between each pair of cities. 
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AIRLINE OBSERVER 


P One current concept of supersonic transport design is aimed at efficient 
cruise regimes in both supersonic and subsonic flight. Belief that the sonic 
boom may rule out continuous high supersonic cruise has led to this 
concept. At least one engine manufacturer thinks that powerplants can 
be made adaptable enough to give economical operation in both flight speed 


ranges. 


> Competitive battle between Aloha a lawaiian Airlines has evolved 
into a public debate over the merits wing or low-wing aircraft. 
Aloha’s newspaper advertisements have ing the unobstructed view 
possible from each window in the high-wing gn. Hawaiian is countering 
with an advertisement, which in at least ran simultaneously with 
the Aloha advertisement, that emphas ifety factor of low-wing 
aircraft in over-water flights. The Haw pitch reads in part that 
“only Hawaiian flies low-wing Super ¢ dependability over island 
waters, preferred by overseas carriers th ut the world. The cabin’s 


above the wing.” 


> Lear, Inc. and Sud Aviation have signed an agreement to develop a 
completely automatic landing system for the Caravelle turbojet transport. 
The system will utilize ground signals that will be fed by a landing computer 
into the autopilot. 


P United Air Lines is studying possibilit f installing arresting gear for 


2 specification to Boeing 


its Boeing 727 medium-range transport 
calls for extra structural strength in areas bear the brunt of arrested 
landing loads. Device under considerati ll be similar to an aircraft 
carrier cross-deck pennant, but chances t the wire would be caught 
by the landing gear rather than by a tail Landing gear would require 
less structural strengthening to cope with ¢ load than would fuselage 


structure to handle a tail-hook, so the we naltv would be less. 


> Early traffic indications point to a remarkable comeback for the Lockheed 
Electra turboprop transport since undergoing wing and engine nacelle 
modifications. Most carriers report high load factors on Electras operating 
over major routes. 


> Federal Aviation Agency has commission Doppler VOR at Marquette, 
Mich. and will commission a second t Rikers Island near La 
Guardia Field, New York, about the first of August. Doppler VOR permits 
the location of a VOR unit in areas wh tructions such as buildings, 
gas tanks or bridges—as in the case of Riker would render a standard 
VOR inefficient. 


> Aeroflot will double the size of its aircraft fleet by 1965, and approximately 
65 new Russian airports will be in full operation by then. At the present 
time, 200 of the airline’s 2,000 aircraft are either turboprop or turbojet 


powered. 


> Three Brazilian carriers—Panair do Bras ind Varig—will pool equip- 
ment on international routes to reduc ting costs. The economy 
Janio Quadros 


measure was recommended by Brazil’s P: 


P Air Line Pilots Assn. has protested a Civil Aeronautics Board decision 
denying the union’s request to intervene in the temporary mail rate pro- 
ceeding for Southern Airways. ALPA President C. N. Sayen charged that 
the federal government has continued to subsidize Southern without attempt- 
ing to investigate to determine whether the airline’s management is meeting 
standards of “honesty, efficiency and economy 


Japan Air Lines received a 
grant the carrier a New 

g Japan Air Lines’ Pacific 

vithholding nghts beyond 
ving the North Atlantic. 
1 date for resumption. 


> Japanese bid for an around-the-world rout 
setback last week with State Department 
York-Europe route. U.S. will consider ext 
route from the West Coast to New York 
because of the large number of carriers al 
Negotiations were recessed June 30 without 
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SEPTEMBER 1, 1927 CONCORD, CALIFORNIA 


YESTERDAY — a Boeing 40-B2 soared up 
and to the East as throngs of people witnessed 
the opening of a new era in commercial avia- 
tion—the first coast-to-coast passenger flight. 
Flying at the incredible speed of 150 mph, two 
passengers and cargo were landed in New York 
32 hours later. The fuel—Standard Red Crown 
Aviation Gasoline. 

This historic cross-continent flight by United 
Air Lines’ forerunner, Boeing Air Transport, 
marked another Standard “first’— one of a 
continuing series of pioneering achievements. 


STANDARD OIL 
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COMPANY 


TODAY famous Chevron Aviation fuels and 
RPM Aviation lubricants help power United’s 
fleet coast-to-coast in less than 6 hours... give 
safe, dependable performance for commer- 
cial, business, and private pilots throughout 
the West. Standard’s forward-looking research 
has helped lead the way in aviation . . . is 
developing new products for tomorrow’s 
aviation achievements. 

From “jennies” to jets—in the development 
of supreme quality aviation products 


STANDARD IS FIRST! 
OF CALIFORNIA 
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Chevron Airport 
Dealers take better 
care of your plane 
—at over 300 of 
the West's leading 
airports. 











Airline Traffic—April, 1961 





Revenue | Passenger | 
Revenue Passenger | Load U.S. Mail | Express Freight 
Passengers Miles | Factor Ton-Miles | Ton-Miles Ton-Miles 
(000) % 


American 629,739 491,427 | 63 | 2,028,274 892,788 8,916,893 
Braniff ; ; 185,772 85,399 | 59 399,225 | 153,621 785,823 
Capital 280, 486 122,625 54 566,131 | 276, 233 2,149 
Continental a. 110,840 70,845 46 219,336 | 104,577 582,733 
Delta ant 326,422 192,869 | 64 584,118 | 277,615 290 
Eastern yf : 691,862 372,504 | 55 1,387,284 545,308 

National! ‘ : ce oe . 
Northeast 158,594 76,924 54 158,972 49,377 
Northwest e nig 67,391 49,223 | 53 288,878 | 80,421 
Trans World “ 394,229 338,143 | 58 1,491,464 | 693,232 
United ny : 678 , 483 478,297 | 60 3,685,128 | 1,003,837 
Western ras a ihn ie 86,455 50,816 | 54 167,344 72,513 


INTERNATIONAL 
American ‘ 7,411 8,222 57 9,259 | 1,320 
Braniff b dull bas 6,712 10,324 41 57 ,377 
Caribbean Atlantic... . my 40,600 2,802 68 2,008 | 
Delta . 1,332 1,780.1 @ 1,012 | 
Eastern CA 47,259 70,724 | 63 | 164,616 | 
Mackey sari 15,166 2,480 | 51 
National’ : cea had ee it 
Northwest ob dccach os 10,632 19,921 | 41 1,556,092 | 
Pan American 

Alaska aa 4,157 4,336 42 34,442 
Atlantic viel 2s : 131,157 163,086 49 | 2,548,443 
Latin America ; ; 84,769 106,161 59 441,819 
Pacific Soc 42,993 171,016 72 3,961,387 
Panagra 10,405 18,183 59 98,084 
Resort! ; “Fe a 
South Pacific 2 } 317 869 61 1,146 
Trans Caribbean! ee ? ee 
Trans World ; oe 21,015 42 1,517,694 
United ae nt 12,135 67 | 320, 671 
Western A 2,311 60 7,448 





LOCAL SERVICE 
Allegheny : , 67 ,897 45 20,163 | 31,182 
Bonanza ; 26,008 49 | 7,789 | 2,391 
Central 4 19,321 31 | 13,418 | 7,037 
Frontier! Boa ae Pee 
Lake Central ; 31,971 34 8,738 21,144 
Mohawk 58,592 46 8,378 21,924 
North Central 78,292 41 44,889 43,550 
Ozark . 47,014 44 21,247 24,385 
Pacific! ea = 
Piedmont ? 42,877 45 13,547 13,529 
Southern ‘ ; 32,210 34 22,291 11,766 
Trans-Texas. ae 7 27 ,043 | 39 21,333 11,778 
West Coas!... a el 30,105 41 15,177 4,681 


HAWAIIAN 
Aloha . 4 , a 25,682 62 2,611 | 
Hawaiian....... ; 36,281 59 4,158 





CARGO LINES 
AAXICcoO® 
Aerovias Sud Americana 
Flying Tiger 
Riddle ' — Domestic 

Overseas 

Seaboard World ' | is 
Slick i 1,887 | 97 





35,739 


HELICOPTER LINES } 
Chicago Heliccpter 20,728 38 
Los Angeles Airways 3,649 | 54 
New York Airways 13,488 | 58 


ALASKA LINES 
Alaska Airlines ‘ 8,363 51 
Alaska Coastal 3,675 54 
Cordova 1,531 52 
Ellis 4,510 52 
Kodiak 675 36 
Northern Consolidated 1,788 31 
Pacific Northern 8,300 | 39 
Reeve Aleutian 988 39 
Western Alaska! : : 
Wien Alaska 2,220 33 


5,159 | 307 | 48 547 288 


~Senuwowvo w 





,894 





Avalon 
Samoan! 


Total 
Revenue 
Ton-Miles 


58,956,524 
9,525,565 
13, 068,038 
7,705,722 
20, 688, 293 
39,819,121 
7,837,836 
5,724, 887 
38,745,794 
57,814,897 
5,340,949 


1, 160, 808 
1,262,190 
273,230 
202, 222 
7,168,795 
252,053 


4,214,072 


649 , 556 
25,746,881 
14,893,121 
25,178,547 

2,684, 490 


92,263 


10,639,726 
3,586,558 
409 , 567 


1,469,081 
651,767 
396, 429 


528, 387 
1,177,393 
1,484,705 

869,698 


980,727 
608,082 
671,763 
737,150 


306, 894 
556,805 


198,376 
11,905,854 


3,464, 494 


34, 157 
20, 690 
30, 331 


1,237,317 
50,071 
74,799 
36,377 

4,671 
186,692 
1,380, 993 
244,397 


224,738 
30,052 


' Not available. 2 National has suspended service to Havana, its only international rovte. Operations suspended. 


Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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Cargo and Local Service Airlines 
List Officer, Director Salaries 


Washington—Following is a list of 
airline officers’ salaries, bonuses and in- 
direct compensation, expenses, and 
stockholdings for the year ending Dec. 
31, 1960, as filed with the CAB. 


Southern Airways—F. W. Hulse, pres- 
ident and director, $25,000 salary, 34,019 
shares of common stock, 2,000 shares of 
common stock in the name of others, 
$5,268 expenses; G. Hall, vice president- 
sales, $18,000 salary, no stock, $3,816 ex- 
penses; W. S. Magill, vice president-op- 
erations, $19,292 salary, 800 shares of 
common stock, $827 expenses; G. F. Estey, 
secretary and treasurer, $12,185 salary, 
1,521 shares of common stock, $500 ex- 
penses: C. H. D. Tarrer, assistant treas- 
urer, $11,737 salary, 325 shares of com- 
mon stock, $2,690 expenses; C. A. Beasley, 
assistant secretary and director, $3,300 
salary, 3,500 shares of common _ stock; 
$141 expenses; W. B. White, Jr., assistant 
secretary and director, no salary, 932 
shares of common stock $194 expenses; 
G. F. Attwood, assistant vice president 
(since April, 1960), $9,052 salary, 25 shares 
of common stock, $2,255 expenses; J. K. 
Courtenay, assistant vice president (since 
April, 1960), $8,793 salary, no stock, $788 
expenses: G. M. Gross, assistant vice pres- 
ident (since April, 1960), $11,250 salary, 
100 shares of common stock, $29 expenses ; 
Ww. B. Grubb, assistant vice president 
(since April, 1960), $17,619 salary, no 
stock, $285 expenses; I. Allen, Jr., director, 
no salary, 3,766%, shares common stock, 
500 shares of common stock in the name 
of others, $100 expenses; I. F. Jones, 
vice president, no salary, 2,167 shares of 
common stock; J. M. Atkins, director, 
no salary, 220 shares of common stock, 
$50 expenses; A. J. Brunini, director, no 
salary, 2,600 shares of common stock, 
$131 expenses; R. E. Orr, director. no salary 
no stock, 1,000 shares of common stock 
in the name of others; F. D. Schas, di- 
rector, no salary, no stock, $106 expenses; 
E. U. Beneke, director, no salary, no stock, 
1.000 shares of common stock in the name 
of others, $50 expenses: H. P. Johnston, 
director, no salary, 2,500 shares of com- 
mon stock, $50 expenses; G. G. Jordan, 
director, no salary, 500 shares of com- 
mon stock, 1,66624 shares of common stock 
in the name of others, $100 expenses; 
W. H. Smith, director, no salary, 500 shares 
of common stock, $50 expenses E. B. 
Stephens, director, no salary, 1,495 shares 
of common stock; R. H. Wooton, director, 
no salary, 6,200 shares of common, $50 
expenses; A. F. Irby, director, no salary 
3,300 shares common, $100 expenses 

Following firms were paid for services 
rendered during 1960: Kilpatrick, Ballard 
& Beasley, legal, $23,171; Fisher, Phillips 
& Allen, legal, $21,402; Ernst & Ernst, 
audit, management consultation $20,644 

Trans-Texas Airways—R. E. MeKaughan, 
president, $32,700 salary, 32,060 shares of 
common stock, $7,205 expenses; H. E. Erd- 
mann, vice  president-operations $18,000 
salary, 5,794 shares of common stock, $932 
expenses; L. J. Eichner, vice president- 
traffic, $17,100 salary, 670 shares of com- 
mon stock, $1,397 expenses; W. C. Leather- 
wood, vice president-purchasing, $11,400 
salary, 860 shares of common stock, $330 
expenses; J. M. Brooks, assistant vice presi- 
dent-operations, $10,590 salary, 1,040 shares 
of common stock, $602 expenses; J. K 
Ayers, vice president-public affairs, $11,400 
salary, 385 shares of common stock, $2,315 
expenses; P. 8S. Reid, vice president-per- 
sonnel, $10,800 salary, 180 shares of com- 
mon stock, $33 expenses; R. E. MeKaugh- 
an, Jr., assistant secretary, $10,200 salary, 
5,400 shares of common stock, $1,394 ex- 
penses 

Following firms were paid for services 
rendered during 1960: Clark, Reed & Clark, 
legal, $9,262; Rogers & Smith, advertising, 
$208,856; Peat, Marwick, Mitchell, audit, 
$16,100; Air Transport Assn., various serv 
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ices, $14,051; Ray & Ray, legal, $7,469; 
Venner & Bernhard, legal, 8,148. 

West Coast Airlines—N. Bez, president 
and director, $19,200 salary, 50,6004 shares 
of common stock, $137,500 debt securities, 
$1,267 expenses; E. B. Code, vice president, 
$13,800 salary, 494 shares of common stock, 
$769 expenses; T. R. Croson, vice president, 
$12,000 salary, 262 shares of common stock, 
$1,995 expenses; G. E. Hateh, vice presi- 
dent (since Apr. 1, 1960), $9,750 salary, 150 
shares of common stock, $1,529 expenses; 
H. F. Scheurer, Jr., vice president, $18,500 
salary, 100 shares of common stock, $2,699 
expenses; S. M. Selby, vice president, 
$13,200 salary, 50 shares of common stock, 
$642 expenses; S. R. Severtson, vice presi- 
dent, $16,000 salary, 150 shares of common 
stock, $677 expenses; W. R. Thrall, vice 
president (since Oct. 27, 1960) and director 
(since Mar. 16, 1960), $15,000 salary, no 
stock, $186 expenses; L. J. Hawkinson, 
secretary and treasurer, $15,600 salary, 
five shares of common stock, $1,132 ex- 
penses; K. N. Laurin, assistant treasurer, 
$9,201 salary, no stock, $249 expenses; W. 
Calvert, vice president and director, no 
salary, 9,522 shares of common stock; J. 
W. Johnston, assistant secretary, no salary, 
no stock; F. L. Anderson, director, no 
salary, 3,045 shares of common stock; E. 
K. Bishop, director, 1,961 shares of common 
stock, C. E. Gunderson, director, no salary, 
8,000 shares of common stock; G. Gunn, 
Jr., director, 1,500 shares of common stock ; 
P. J. Hillings, director (since Mar. 16, 
1960), no salary, no stock, $508 expenses; 
D. Hogue, director, no salary, 750 shares 
of common stock; D. K. MacDonald, direc- 
tor, no salary, no stock; T. E. Robinson, 
director, no salary, 2,000 shares common. 

Following firms were paid for services 
rendered during 1960: Alexander Grant 
Co., audit and income tax preparation, $21,- 
119; C. Edward Leasure, legal, $11,337; 
Washington Employees, Inc., labor consult- 
ant, $5,846; Henry Beecken and Associates, 
economic consultant, $10,509; Graham, 
Green, Dunn, Johnson & Rosenquist, legal, 
$16,548 

Seaboard World Airlines—R. A. Norden, 
president, $31,166 salary, 42 shares of 
common stock, $1.691 expenses; A. Vv. 
Norden, executive vice president and di- 
rector, $34,166 salary, 3,342 shares of com- 
mon stock, $14,019 expenses; H. Montee, 
vice president-Washington, $17,500 salary, 
625 shares of common stock, 1,510 shares 
of common stock in the name of others, 
$4,836 expenses; term of office expired Nov. 
1, 1960 for the officers listed above. Term 
of office began Nov. 1, 1960 for the follow- 
ing officers: 

R. M. Jackson, president and chairman, 
$14,400 salary, no stock, $1,893 expenses; 
H. Mahoney, senior vice president-sales, 
,375 salary, no stock, $668 expenses; C. 

Brell, senior vice president-operations, 
24,583 salary, no stock, $1,734 expenses; 
S. I. Fondiler, senior vice president-finan- 
cial, $29,833 salary, no stock, $795 expenses; 
W. P. Neth, vice president and secretary, 
$22,125 salary, 104 shares of common stock, 
4.820 shares of common stock in the name 
of others, $10,075 expenses; J. H. Rosen- 
wald, vice president-administration, $13,950 
salary, no stock, 10,993 shares of common 
stock in the name of others, $165 expenses; 
A. Thomson, vice president-cargo sales $14,- 
750 salary, 104 shares of common stock, 
$1,480 expenses, $5,000 debt securities. 

Following firms were paid for services 
rendered during 1960: Lowenstein, Pitcher, 
Hotchkiss, Amann & Parr, legal-refinancing, 
$83,893; Joel Fischer, legal-refinancing, 
$39,406; Hardy Maclay, legal, $19,796; 
Robert Johnson, legal, $27,936; Hazard Ad- 
vertising, advertising, $65,324; Mel Adams 
& Associates, public relations counsel, $39,- 
380; Arthur Young & Co., audit, $65,500; 
Kramer, Marx, Greenlee & Backus, legal, 
refinancing $55,424 ; United Research, 
financial survey, $7,252 White & Case, 
legal, $9,500 Cahill, Gordon, Reindel, 
legal, $36,917; Carl, Loeb, Rhodes, under- 
writing, $20,627. 
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ASTRONOMICAL 


SATELLITE 





National Aeronautics and Space Ad- 
ministration’s Astronomical Observatory 
will be launched 500 miles into space 
in 1963. It will orbit above the screen 
of Earth’s atmosphere, which distorts 
and absorbs radiation from stellar 
objects. Observations through a 36 inch 
telescope from this vantage point will 
provide astronomical data unavailable 
from any ground-based equipment. 


Initial Stabilization—Within five hours 
after reaching orbit, the Astronomical 
Satellite’s stabilization and control sys- 
tem will eliminate tumbling and roll, and 
orient its optical axis away from the sun. 
Reference to a predetermined star pat- 
tern will verify initial stabilization. 


Accurate Stabilization—Next, the satellite 
will be pointed and held to within 1.0 
minute of arc, using feedback from the 
system’s six star-trackers. Feedback from 
experimental optics will then be used 
to stabilize the satellite within 0.1 sec- 
onds of arc. 

General Electric’s Missile and Space 
Vehicle Department is developing the 
stabilization and control system for the 
Astronomical Satellite. Similar systems for 
Atlas and Thor re-entry vehicles, and 
Advent and Nimbus satellites have al- 
ready been designed by MSVD .. . a de- 
partment of the G.E. Defense Electronics 
Division. 160-09 
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ASTRONOMICAL SATELLITE will orbit beyond Earth's atmospheric haze— 
historic barrier to man’s study of stars. Once this NASA satellite is stabilized 
in orbit, its ground-controlled telescopic and electronic equipment can 
automatically observe, collect and transmit data. The control and stabilization 
system for this orbiting astronomical observatory is being developed by 
General Electric’s Missile and Space Vehicle Department for Grumman Air- 
craft Engineering Corporation, prime contractor for the Astronomical Satellite. 
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AERONAUTICAL ENGINEERING 


FIFTH TURBOFAN-POWERED Douglas DC-8, N8035U, was flown by Aviation Week for this pilot report. United Air Lines plans to use 
the long-range aircraft on Hawaii service, eventually flying Chicago-Hawaii nonstop. Normal range at full gross is 5,000 naut. mi. 


Aviation Week Pilot Report: 





Turbofan Engines Extend Range of DC-8 


By William S. Reed 


Long Beach, Calif.—Despite a 40% 
increase in takeoff thrust afforded by 
Pratt & Whitney JT3D-1 turbofan en- 
gines, the Douglas Series 50 DC-8 re- 
tains good low-speed handling qualities 
stemming from a control system design 
ittributable in part to limiting wing 
sweep to 30 degrees. 

Although 21 mph. slower in maxi- 
mum permissible speed than the fastest 
jet transports, the turbofan-powered 
DC-8 will cruise economically with high 
payloads over long ranges. The aircraft's 
long-range cruise speed is comparable to 
or better than that of other transports 
ind fuel costs should prove to be less 
of a factor in direct operating costs. 

Douglas says it has emphasized 
safety, maintainability and ease of han- 
dling, in that order. 


Qualitative Data 


To collect qualitative data, this 
\viaTIon WEEK pilot made two flights 
totaling 5 hr. in the No. 5 fan-powered 
aircraft with Douglas’ engineering test 
pilot Paul H. Patten. Previously, this 
writer rode along as an observer in the 
No. 3 fan aircraft on a semi-global flight 
during Federal Aviation Agency func- 
tional and reliability tests. During this 
14,670 naut. mi. (16,890 stat. mi.) 
flight to demonstrate the long-range 
capabilities of the craft, the following 
points were noted: 

e Nonstop flight from Long Beach, 
Calif., to Rome, Italy, covering 6,890 
stat. mi., took 11 hr. 17 min. Takeoff 


50 


from Long Beach was made at 291,000 
Ib. which included 151,925 Ib. of fuel 
and 38 crew members and_ observers. 
Had the runway been longer or without 
obstruction, gross weight could have 
been at maximum—314,000 Ib. Landing 
at Leonardo da Vinci Airport near Fium- 
icino was made with 20,000 Ib. of fuel 
remaining, easily enough for another 
hour cruise at altitude with ample re- 
serves for approach in any weather. Av- 
erage block-to-block ground speed for 
the flight was 611 mph. with an aver- 
age tail wind component of 65 kt. 

¢ Rome to Amsterdam leg of the flight, 
covering 870 stat. mi., was made the 
following day requiring 2 hr. + min. 
due to weather delays. 

¢ Amsterdam departure for Caracas, 
Venezuela, was made after refueling. 
This 5,300-mi. flight took 10 hr. 33 
min. and the aircraft carried 116,000 Ib. 
of fuel for a runway-limited gross weight 
of 250,000 Ib. A shorter southern route 
over I'rance, North Africa, the Azores 
was ruled out because of the French- 
Algeria crisis which closed all air traffic. 
The route flown covered Prestwick, 
Scotland; great circle to Newfoundland; 
Bermuda; San Juan; to Caracas. Aver- 
age ground speed was 504 mph. against 
headwinds averaging 25 kt. 

e Caracas-Long Beach leg of the flight 
covering a ground track of 3,820 stat. 
mi. was made in 7 hr. 45 min. for an 
average ground speed of 493 mph. 
against winds of 40 kt. 

e Totals for the trip: Distance, 16,890 
stat. mi.; flving time 31 hr. 41 min.; 
average block-to-block ground speed, 


532 mph.; elapsed time from Long 
Beach departure to return, 68 hr. 42 
min. 

Servicing and maintenance required 
during the FAA test flight totaled 72 
manhours, all performed by a six-man 
crew carried aboard on the trip. The air- 
craft was the second of three Series 50 
DC-8s which since have been delivered 
te KLM Roval Dutch Airlines. 

Aircraft used for the AviATION WEEK 
flights was N8035U. the 133rd DC-8 
off the Douglas line and the second tur- 
bofan-powered aircraft in United Air 
Lines’ markings. Ramp weight for the 
first flight was 189,600 Ib. including 
58,700 Ib. of fuel. Second flight was 
at a ramp weight of 183,000 Ib. includ- 
ing 52,100 Ib. of fuel. Both flights 
were production tests to shake down 
the various systems in the craft and as 
such, explored virtually the entire 
operational performance envelope. 

A feeling of familiaritv is gained 
when settling down into the left seat of 
the DC-8, probably due to Douglas’ 
efforts to make the lavout similar to its 
previous transport aircraft. Of particu- 
lar note is the convenience of the nose 
gear steering wheel located near the 
pilot’s left knee and canted at a 30- 
deg. angle to the vertical. An addi- 
tional ground handling bonus is offered 
by “full-time” hydraulic nose gear 
stecring controlled by the rudder pedals. 

The wheel is used only for sharp turns 
such as when the DC-8 was turned 180 
deg. in two-thirds of the runway width 
at Long Beach. At first, drawing on pre- 
vious experience with nose wheel steer- 
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FAN CASCADES in the stowed position (left) allow for the smooth flow of bypass air from the forward fan of the JT3D-1 engines. 
Effectiveness of thrust reversal on al! four engines was assessed during a landing (right) at Ontario International Airport, Calif. 


ing arrangements coupled to the rudder 
pedals, a somewhat skeptical view was 
taken of this arrangement. It was an- 
ticipated that steering would become 
over-sensitive as ground speed built up, 
especially near rudder effectiveness 
speed. As it turned out, the steering, 
even at near-rotation speed, does not 
become sensitive or require any special 
technique. 

Performance indicated by a data 
sheet compiled by Douglas for training 
showed that for the existing tempera- 
ture, 651’, refusal speed, (V,), was 116 
kt.; rotation speed, (Vx), was 131 kt. 
and initial climb speed, (V.), was 146 
kt. Stabilizer setting for a center of 
gravity of 25.1% MAC was .8 units 
nose down. Minimum ground control 
speed, Vuec was 113 kt. for the am- 
bient temperature. Actual Vac is 
much lower since the minimum was 
established with the nose wheel steer- 
ing inoperative. 

The first takeoff was made from Run- 
way 30 at Long Beach with strong 
gusty winds, quartering from the left. 
Directional control was easily main- 
tained without the necessity of using 
the left hand on the nose gear steering 
wheel. Some difficulty was experienced 
in reading the airspeed indicator which 
uscs a pointer cut off at a 45-deg. angle 
at the tip. Attempting to interpret the 
point at which the airspeed read 131 kt. 
is nearly impossible but not critical. 
Variations in rotation speed up to 10 kt., 
either side of the speed, demonstrated 
during FAA abused takeoff tests is not 
considered to greatly compromise take- 
off performance. 

Once airborne with gear retracted 
ind flaps up at 160 kt., airspeed was 
held at 180 kt. while climbing to 2,000 
ft. and turning to a heading of 180 deg. 
Airspeed was increased to 280 kt. after 
clearing the congested area and only 
then was it noted that elevator trim had 
not been used since brake release. The 
aircraft remained in trim throughout 
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rotation, gear and flap retraction and 
leveloff at 2,000 ft. mean sea level. A 
best climb speed of 280 kt. is recom- 
mended in the fan-powered type com- 
pared with the previous Douglas jets 
which operated best at 340 kt. 

Handling qualities of the Series 50 
is in all respects similar to the earlier 
DC-8s (AW Apr. 4, 1960, p. 80). The 
increase in thrust has changed some 
numbers with regards to minimum con- 
trol speed, best climb speed, etc., but 
control system changes were not neces- 
sitated by increased thrust. Power of the 
Rolls-Royce Conway engines, for which 
design consideration was given, dictated 
the amount of rudder and clevator area 
necessary and it was not necessary to in 
crease the sizes of these surfaces for the 
Pratt & Whitney JT3D-1 engines 

A series of climbing turns to 20,000 
ft. showed the DC-S to handle well with 
respect to control forces. Visibility is on 
a par with other transports but a some 
what higher climb angle results from 
the increased thrust. Aileron control is 
smooth during all rates of roll (spoilers 
are..used to.give increased response only 
when the gear is down) although forces 
seem somewhat high. This does make 
for a “‘solid feel,” however. 

Leveling at 20,000 ft., series of 
stalls was performed. The first, in a 
clean configuration, saw the aircraft pay 
off at an airspeed of 125 kt. Mild buf 
fetting started at about 140 kt., increas 
ing in intensity until it became very 
heavv at the stall. Control remained 
positive at all times. In landing config 
uration, the aircraft stalled at 98 kt 
IAS with 50 deg. flaps extended. Con 
trol remained cqually good 

Acceleration back to climb speed of 
280 kt. showed that the DC-S8 has posi 
tive speed stability with positive but 
not excessive trim change required with 
power changed. The automatic pitch 
trim compensator (PTC) which trims 
against the aerodynamic tuck that com 
mences at 0.70 Mach came into play as 
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Concrete loudspeaker horn is 47 feet x 30 feet—the largest in the world. 





Mach 3 
Technology 











Torturing aircraft structures with the world’s largest 


rT ” 
gram aphone To predetermine ir.-flight 
stresses on an aircraft as advanced as the Air Force’s 
Mach 3 B-70 Valkyrie, it was necessary to make sweeping 
advances in the state-of-the-art of testing procedures. 
One way the Los Angeles Division of North American 
Aviation met this challenge was to build the largest, loud- 
est acoustical test chamber in the world. Here, a mam- 
moth 47 foot by 30 foot concrete loudspeaker horn can 
blast aircraft structural specimens with up to 170 deci- 
bels of noise. This is the equivalent of 54,000 five-tube 
radios going full blast, yet ingenious soundproofing keeps 
this noise to no more than a discreet whisper outside the 
lab. The noise inside the lab is so great that the heat 
generated could ignite fiber glass insulating material. 


Specimens up to 6 feet by 25 feet can be tested in the 
acoustical lab. It has the capacity for: progressive wave 
as well as reverberant sound fields; grazing or normal 
incidence specimen orientation; discrete frequency or 
random noise at sound levels up to 170 dbs; thermal 
environment testing from —100°F to +1200°F; fre- 
quencies of 50 to 10,000 cycles per second. This is indeed 
a remarkable facility for acoustical testing, fatigue test- 
ing, and vibration testing. 

This giant acoustical laboratory can not only carry out 
testing on tomorrow’s Mach 3 aircraft, but can perform 
tests on aerospace craft still ten years from reality. The 
lab is only one of the many that the Los Angeles Division 
has developed to conquer problems of space age flight. 


Builders of the B-70 Valkyrie 
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down moment becoming obvious as 
speed built up. It was possible, how- 
ever, to hold straight and level without 
trimming but at the expense of con- 
siderable full force on the wheel. Force 
required is not high enough for mal- 
function of PTC to be a “no-go” item 
in passenger operation. 

Stabilizer trim is accomplished either 
by a thumb-operated switch on the con- 
trol wheel or by use of a conventionally 
located trim system on the center pedes- 
tal. Button-operated aileron trim is not 
included in the DC-8 in the form of a 
four-way switch, i.e., fore and aft for 
elevator trim, side to side for aileron. 
It is necessary to reach the aileron trim 
knob with the right hand and the po- 
sition is somewhat awkward since the 
knob is located behind the plane of the 
pilot’s seat back. 

Recovery from pilot-induced insta- 
bility such as Dutch roll was accom- 
plished by straight forward techniques 
both visually and on instruments, i.e., 
wings level by use of aileron, yaw 
stopped by use of rudder. 

Thrust reversing is very effectively 
provided by a fan cascade reverser for 
the bypassed air and by main exhaust 
gas reverser cover doors. Operation is 
pneumatically powered and designed 
fail-safe so that any malfunction in the 
system will cause the reversers to fail 
in the “off” position. Actuation is rapid 
with only a brief pause at idle rpm. 
necessary while the mechanism is in 
transition. Position lights on the in- 
strument panel let the pilot know the 
reverser positions. 

In flight, numbers two and three en- 
gines can be operated in reverse thrust 
up to maximum continuous power as- 
suring that rapid descent can be made 
in case of emergency. Lockout devices 
prevent numbers one and four engines 
from being reversed unless there is 
weight on the landing gear. 

The DC-8 employs no other high 
speed drag or braking device other than 
thrust reversal which appears to cause 
less buffetting and milder trim changes 
than spoilers or other speed brakes. 

Emergency descent was demonstrated 
while at 35,000 ft. from a cruise speed 
near Mach 0.88. All engines were cut 
to idle and the thrust reverser levers 
on the inboards were pulled back as 
soon as two and three slowed to idle. 
Once the actuator lights showed that 
the reverser cycle was complete, maxi- 
mum continuous power was applied to 
the inboards while nosing over severely 
to maintain 0.80 Mach number or the 
maximum limit airspeed. Floor angle is 
near 30 deg. and the rate of descent 
about 13,000 fpm. Descent from 42,- 
000 to 12,000 can be made in this 
manner in less than 2.5 min. 

Leveling off again at 15,000 ft., ma- 
neuvers consisting of steep banks with 
one and two engines out were made 


AVIATION WEEK, July 10, 1961 


with the boost on rudder and aileron 
disconnected. Although not capable of 
rolling with fighter-like agility in this 
state, the DC-8 was safely controlled 
through all necessary maneuvers. 

One landing was made at Ontario In- 
ternational Airport to check the func- 
tioning of the automatic approach cou- 
pler with the ILS. Downwind leg was 
flown at 180 kt. with flaps up. The 
aircraft’s gross weight by this time was 
173,000 Ib. Flaps were lowered to 25 
deg. and airspeed reduced to 145 kt. 
prior to intercepting the runway local- 
izer. The coupler worked very well 
despite the severe test of intercepting 
the localizer at a 60-deg. angle. At glide 
slope interception, airspeed was re- 
duced to 137 kt. as the flaps were low- 
ered to 50 deg. Automatic approach 
was discontinued at the middle marker 
and a visual landing executed without 
additional trim from approach speed 
Flare speed for this weight was 122 kt 
Lateral control is positive and requires 
no “leading” on the pilot’s part. 


Conventional Landing 


The DC-8 is landed in a conven 
tional manner with the attitude of the 
nose rising steadily as the airspeed 
bleeds off, much as the procedure with 
straight-wing aircraft. It is in every re- 
spect an easy aircraft to land and does 
not require any reorientation of think- 
ing. Once the main gear is firmly on 
the ground the nose gear is lowered, 
whereupon the wing spoilers automati- 
cally deploy, providing the copilot’s 
selector oa been placed in the armed 
position. Directional control is handily 
maintained with the coupled nose gear 
steering by rudder pedal requiring no 
transition to the hand wheel. 

Reversers are put into operation and 
when the transition lights indicate all 
four are in position, reverse thrust is 
applied. Maximum continuous power 
can be applied to all four engines down 
to a speed of about 70 kt. Below that, 
foreign object ingestion may occur and 
thrust usually is reduced to reverse idle 
except in an emergency. 

Takeoff from Ontario at 172,000 Ib 
was conducted with numbers three and 
four engines retarded to idle after pass- 
ing V, speed. Directional control was 
maintained without trouble and rudder 
force was not excessive on the climbout. 

Two landings were made at Long 
Beach, one on each of the separate 
flights. Gross weight on landing after 
the first flight was about 178,000 Ib. 
for which the book showed flare speed 
to be 124 kt. 

Second landing at Long Beach run- 
way was by this time made with 
some familiarity with the aircraft. Flare 
speed was | kt. slower, 121 kt., and the 
sharp turnaround capability was dem- 
onstrated in order to turn and backirack 
on the active runway. 
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By Herbert J. Coleman 


Farnborough—Britain’s Royal  Air- 
craft Establishment is working on a 
wide variety of designs ranging from 
space vehicles to aerodynamic problems 
of supersonic transports. 

In a limited showing, RAE engi 
neers revealed some aspects of studies 
that cover investigation of high angle 
of incidence regimes, such as in the 
Handley Page 115 slim delta airplane 
due to fly soon, to the varying shapes 
of bomb containers. The Establish- 
ment now has 6,000 employes (1,600 
of them scientists) at Farnborough, 
Bedford, Aberporth, Llanbedr, West 
Freugh and Larkill. The latter stations 
are mostly concerned with missile and 
drone testing. 


: . : is i 
m 4,000 ft. to test spin characteristics of Handley Page 115 low-speed, slim delta 
research craft, due to fly this summer. Engineers say the 115 will be difficult to spin. Normal recovery means are effective. 


British Study Space, Supersonic Craft 


At Bedford, engineers use varied 
wind tunnels, from low speed to hyper- 
sonic, to test VTOL models, buffet 
effects on flows over cavities, such as 
bomb bays, and measurements of shock 
patterns using the Schlieren technique. 
Considerable static test work on the 
Mach 2 Bristol T.188 has been done 
at Farnborough and Bedford. 

Expanding into the field of visual 
navigation presentation for pilots, Farn- 
borough has developed a unique system 
using strip maps of Europe, micro- 
filmed in color. Position is transmitted 
from a doppler unit to the cockpit. 
Ihe idea was formulated by K. R. 
Honick, principal scientific officer, and 
the unit was designed by E. W. Davis. 
[he device has been flown up to 1,500 
naut. mi. on iet aircraft. 








EXPLOSIVE DECOMPRESSION effects are 
Vulcan cockpit shapes by Britain’s Royal Aircraft Establishment. 
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The display shows the airplane’s 
ground position and track superimposed 
on the colored topographical map in a 
circular area of about 45 naut. mi.; the 
scale can be cither 1:500,000 or 1:1,- 
000,000. 

This display is driven from a naviga- 
tional computer which combines drift 
ingle with heading to determine the 
track; ground speed is resolved into 
north-south and east-west components. 

The computer also has a memory 
store for adjustments in flight. Through 
the microfilm device, the whole of 
Europe, as well as North Africa, is con- 
tained on a 94-ft. film roll which can 
be controlled by the pilot. The instru- 
ment was first flight-tested in February, 
1960. Component parts were built by 
L.. Adams, Ltd. Commercial aspects 
have not vet been explored. 


Recent Activities 


In recent times, the Royal Aircraft 
Establishment has directed more of its 
attention and capabilities toward major 
accident investigations and the life 
sciences, according to M. J. Lighthill, 
director. This work has resulted in de- 
velopment of cabin pressurization de- 
vices and a Type B full-pressure suit 
used when cabin pressure is lost. 

The suit is lightweight and consists 
of a rubberized fabric inner layer, tery- 
lene outer laver, and a folding helment 
with a transparent Melinex window 
which snaps shut over the pilot’s head 
in an emergency. The suit weighs only 
about 12 Ib. and gives the pilot a 
high degree of mobility. 

Lighthill said considerable emphasis 
now is given to supersonic transports, 
in cooperation with French ONERA; 
the British are working on a_ long- 
range model of a Mach 2-plus airplane, 
and the French are interested in medi- 
um-range transports. Lighthill predicted 
a supersonic transport will be built 
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A POSSIBLE DESIGN OF A SATELLITE 


BLACK KNIGHT re-entry rocket (left), can reach 1,600-mi. altitude. Model communication 


within five years and could be in service 
before 1970 at operating costs com- 
parable with today’s big jets. 

In other transport applications, 
Lighthill said the Farnborough team 
now is working on modifications to tip- 
jet silencers on the Rotodyne VTOL 
transport and contended that “‘difficul- 
ties with noise on this aircraft can be 
resolved.” 

Turning to space, Lighthill said RAE 
is “putting all our weight on this,” and 
mentioned development of a com- 
munication satellite in conjunction 
with the British General Post Office. 
Successful orbiting of such a device, 
Lighthill emphasized, would put Britain 
in a good negotiating position with 
other countries. He was opposed to 
“putting a dead weight in orbit,” con- 
tending that any device “must work 
for you to be of any value.” 


Paddlewheel Design 


One communications design, which 
RAE personnel stressed was only a 
“possibility” in the field, is the four- 
bladed paddlewheel type, with solar 
batteries contained in the paddles and 
communications equipment in the 
blade tips. Fuel would be in the hub 
and probably would be some form of 
propane. RAE said the satellite would 
be stabilized in relation to earth and 
400 channels of communication would 
be available in this particular concept. 

Lighthill said satellites such as this 
could be put in orbit using the de 
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Havilland Blue Streak as a first stage, 
plus the French Veronique and another 
unnamed stage, a proposal which has 
been pressed for a European consor 
tium of nations by Minister of Aviation 
Peter Thorneycroft. 


Flight Tests 


Farnborough does considerable flight 
test work and currently is flying an 
Avro 707C in investigation of elec 
trical ccntrol systems. The airplane is 
a tandem two-seater with right seat sec 
tion fitted with varied electrical pick 
offs which actuate hydraulic controls 
A Vulcan also is being used for various 
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WIND TUNNEL MODEL tested low drag conditions for design of Mach 2 civil jet trans- 
port. British are cooperating with French counterpart, ONERA. 
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... searching for plastics materials that 
can “take” temperatures of 20,000°F. plus 


Monsanto has developed high-heat-resistant structural integrity uader high-heat stress. 
resins for laminates that remain intact for 
upwards of 2-3 minutes at temperatures as 
high as 20,000° F.; that maintain integrity 
for 200 hours at 600° F. Under evaluation 
are plastics laminates that hold promise for 
rocket nose cones, nozzles, and other com- 


ponents exposed to high heat. 


Like other, more common reinforced plas- 
tics, the new heat-resistant laminates have 
exceptional mechanical strength. The fol- 
lowing table indicates some of the mechan- 
ical properties obtained with a 1x" section of 
a laminate made with a Monsanto silane- 
modified phenol-formaldehyde resin. 





MIL-R-9299 


By applying basic knowledge of polymer Property Results Specifications 


chemistry to the problem of service life 





Flexural Flatwise 


under heat, Monsanto is making new 
breakthroughs on the problem of high-heat 
resistance with plastics. One of the most 
promising plastics now being evaluated is 
a silane-modified phenol-formaldehyde 
resin which makes laminates and moldings 
that retain integrity after hundreds of 
hours of exposure to temperatures of 500- 
600° F. Still other polymers under devel- 
opment hold promise of broadening tem- 
perature resistance for increasing lengths 
of time. 


MOLECULAR DISSOCIATION 
SETS UP COOLING ACTION 


Some resins under study form a char layer 
which insulates the interior and reradiates 
a large portion of frictional energy. Plastics 
laminates made from such resins provide 
insulating walls for interior surfaces or 
areas. 


HEAT RESISTANCE—PLUS STRENGTH 
AND LIGHT WEIGHT 


As in many other fields, laboratory tests 
for space-vehicle science are hard to cor- 


Standard Condition 75° F. 
30-Day Water Immersion 
% hr. @ 500° F. 

100 hrs. @ 500° F. 

200 hrs. @ 600° F. 


Modulus of Elasticity 
Standard Condition 75° F. 
30-Day Water Immersion 
100 hrs. @ 500° F. 

200 hrs. @ 600° F. 


Tensile Strength 
Standard Condition 75° F. 
30-Day Water immersion 
100 hrs. @ 600° F. 


Edgewise Compression 
Standard Condition 75° F. 
30-Day Water Immersion 
100 hrs. @ 600° F. 


Barcol Hardness 





Flammability 





73,800 psi 
73,400 psi 
62,900 psi 
57,600 psi 
22,600 psi 





3.0 x 10¢ 
3.65 x 10¢ 
2.5 x 10¢ 


No Spec. 





45,600 psi 
45,400 psi 
23,100 psi 


40,000 
38,000 
No Spec. 





50,800 psi 
42,000 psi 
8,240 psi | 
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35,000 
30,000 
No Spec. 
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Mechanical Properties of Resinox® SC-1013 Laminates. (%” section; E.C.D. 
225-181 glass cloth; 12 ply; 200-psi pressure cured 1 hr. at 250° F.; post cured 
in gradients of 50° F./24 hrs. each to 500° F.; resin content 29%) 
(Tests corried out as specified by MIL-R-9299) 


COMMERCIAL PROMISE, 


TOO! 


In addition to the properties described, 
the plastics laminates created for high-heat 
resistance are practically immune to fuels, 
oils, and solvents. 


relate with actual field performance. In 
standard Oxyacetylene Tests and Stabi- 
lized-Are Tests, heat-resistant plastics 


laminates show adequate retention of 
(Please turn page) 





OUTSTANDING ELECTRICAL 
PROPERTIES 


Heat-resistant plastics laminates have also 
shown outstanding performance in elec- 
tronic applications wherever frequent 
cycles of heat and cold are a problem. 
While maintaining mechanical strength, 
plastics laminates (as described) showed no 
degradation of dielectric constant or loss 
tangent. The following table shows results 
on a typical panel after various numbers of 
cycles of heating for one hour at 550° F., 
then cooling 14 hour to room temperature. 


ELECTRICAL PROPERTIES AFTER CYCLING 
(Approximately 9 KMC Resonant Cavity) 





Room-Temperature Electrical Properties 





No. of Cycies 
(1 hr, at 550° F. 
\% hr. to 77° F.) 


: Dielectric Constant Loss Tangent 





0 
100 
150 
200 


0.0217 
0.0218 
0.0218 
0.0214 


4.8007 
4.7289 
4.7347 
4.7218 














OPTIMUM PARTS PERFORMANCE 


In fabricating parts for optimum perform- 
ance under high-heat conditions—fibrous 
glass, asbestos, or nylon is impregnated 
with resin, is molded, filament-wound or 
laminated by any of several methods, then 


cured. 


THE CONTINUING SEARCH 


Project ‘Heat Foil’ is a continuing study 
of resins for high-heat resistance and of 
resins whose energy of dissociation makes 
them outstanding for high-temperature ap- 
plications. This search will continue to de- 
velop materials that will help answer the 
high-heat requirements of a space age, in 
defense and industry. MONSANTO CHEM- 
ICAL COMPANY, Department AV-6, C 
Building, St. Louis 66, Missouri. 


Monsanto Space-Age 
Projects for Government 
and industry 


* High-Temperature Hydraulic Fluids 
* Coolant-Dielectrics for Electronic Equipment 
* High-Temperature Plastics 


* Improved Nitrogen Oxidizers for Solid 
Propellants 


* Fire-Resistant Structural Plastics 
* Hydrocarbon Fuels for Jets and Missiles 


* Fire-Resistant Hydraulic Fluids for Ground- 
Support and Missile-Launching Equipment 


* Radiation-Resistant Heat-Transfer Fluids 
* High-Temperature Lubricants and Additives 


* Radiation-Resistant Reactor Coolant- 
Moderators 


* Intermetallic Semiconductor Materials 

* Pure Silicon for Transistors, Rectifiers, Diodes 
* Ultra-Fine Metal Oxides 

* Materials for Vibration Damping 


* Heat-Resistant Resins for Laminating 
and Bonding 


* Inorganic Polymers 
* High-Energy Solid Propellants 


You are invited to work with Monsanto on 
your materials needs in the above fields. 


Monsanto 





progress and, in some cases, windshield 
damage due to driving rain and hail. 

Farnborough’s Metallurgy and Phy- 
sics Department is working on metal 
fatigue and fracturing, with emphasis 
on development of titanium and alum- 
inum alloys for supersonic transports in 
which skin temperatures would exceed 
100C in kinetic heating. Research on 
high-temperature materials is primarily 
centered on graphite and certain car- 
bides. 

The Physics Department is exploring 
the initial stages of hardening of a 
single crystal under cyclic stress, and 
problems of surface diffusion and of 
thermal expansion at high temperature. 
Another study is of interaction of gas 
molecules with solid surfaces. 

A high-speed track for tests of civil 
aircraft passenger seats, similar to those 
used in BOAC Comets and Britannias, 
has been built on the Farnborough 
perimeter. Seats are mounted on a rock- 


ct-propelled trolley which accelerates to 
about 30 mph. and is stopped by a 
hydraulic device utilizing a water-filled 
cylinder on the trolley and a tapered 
steel piston which is at the end of 
the track. 

Deceleration is about 6g in 64 ft. 
Two dummies ride the seats, which are 
strain-gaged and connected to recorders 
by trailing cables. Engineers said seats 
tested so far would be “satisfactory” in 
actual crashes of up to 9g forces. 

Shown for the first time was an air- 
launched banner target, developed by 
the R.F.D. Company, Ltd., of Godalm- 
ing, and flight tested by RAE on a 
Gloster Meteor. The nylon target is 
packed in a light alloy container fitted 
to a wing pylon on the Meteor and con- 
nected, after ejection, by an 800-ft. 
nylon cord. Attacking aircraft pick up 
the banner from 6,000 yards by zero- 
ing in on a radar reflector. Entire unit 
weighs 227 Ib. 


Indicator on Pressurized Rotor 
Blades Warns of Crack Initiation 


By David A. Anderton 


Stratford, Conn.—Pressurized _heli- 
copter rotor blades, mounting a tell- 
tale device to indicate pressure loss due 
to crack initiation, will be delivered on 
the first commercial S-6]s by Sikorsky 
Aircraft Division of United Aircraft 
Corp. 

With this new inspection method, 
operators will be able to check blade 
condition during a simple walkaround 
by ground crew and pilots, rather than 
having to pul] the blades for a two-hour 
check of their integrity. 

If further approval is obtained from 
Federal Aviation Agency—which now 
authorizes installation only—operators 
will be able to run their blades until 
the tell-tale indicator shows. They now 
retire all blades, regardless of condition, 
at 2,500 hr. 

Both these factors—reduced inspec- 
tion time and longer blade life—will 
effect major savings in direct operating 
costs of rotarv-wing craft. 


Other Applications 


Sikorsky says all blades from now on 
will be pressurized. Submission of the 
S-58 installation to FAA was the first 
approach; following the S-61 installa- 
tion, the blades also will be installed 
on the S-64 crane. U.S. Navy is proc- 
essing change orders for the HSS-1 and 
HUS models, but the Army—with a 
large stock of spare unpressurized blades 
on hand—isn’t quite ready to move. 

BIM blades—named for Blade Inspec- 
tion Method—are interchangeable with 
current Sikorsky blades. Thev weigh 
about 2 Ib. per blade more, but in- 
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terchangeability is effected by changing 
the non-BIM blade balance weights 

Basic scheme is simple; the blade spar 
is pressurized to 10 psi., and a simple 
tell-tale gage is bonded to the inboard 
root rib. Part of the pre-flight inspec- 
tion will be to check visually the po 
sition of the tell-tale. If it shows red, 
there is a crack somewhere in the 
blade, and the blade can then be pulled 
and replaced. 

After the red indicator shows, there 
is still some life in the blade—perhaps 
10 to 100 hr.—so that a helicopter at 
a remote base could safely be flown 
back to a maintenance station 

Operators using non-BIM blades can 
send them back to Sikorsky for rework. 


10 Years’ Background 


The BIM approach is not suddenly 
new at Sikorsky; it dates back about 
three vears, and can trace its origins 
about 10 years back. 

It started as an inspection technique, 
growing out of the uncertainties of de- 
sign. It is difficult to predict blade 
life, and once having designed the 
blade, there is nothing that can be done 
to change its life. Furthermore, the 
designer can’t afford the luxury of high 
margins of strength; the blade has got 
to be designed with a life figure in 
mind. 

Blade life—or reliabilitv—is a function 
of many random variations in its com- 
ponent parts, production and inspection 
techniques, operating procedures, en 
vironment, measuring standards and 
maintenance techniques. With _ the 
tightest possible controls over all con 
trollable variations—those of manufac- 


ispection and maintcnance— 
!l no way of controlling oper- 
edures and operating en- 


turing, 
there is st 
ating pro 
vironment 
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factors weigh heavily in 
nation of blade life and are 

for the wide scatter that 
lade life. 

» designer can control these 

sting enters the develop- 
ment pi By a combination of test 
and cal tion, a designer is able to 
get bett ntrol over his design; but 
he still | ibsolute control. For that 
reason, figures are assigned after 
they have been calculated conserva- 
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Hurricane Mesa 
To Remain Open 


Los Angeles—Plans to shut down Air 


ry 


Force’s ne Mesa supersonic test 
track Utah have been called off. 
Coleman Engineering Co., the track 
operat ntractor, reported. 

Air | had ordered the track 
ine 30 because of diminish- 
ing n tests of conventional air- 
craft ystems. 

Receipt the contractor of a $300,- 
000 for continued testing of 
the B-5§ © capsule assures that the 

un In operation, company 
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AT BOULDER, BEECH OPERATES. A GIANT 
“TRANSIENT HEAT LABORATORY,” FIRST OF 
ITS KIND,IN AMERICA. IN THIS 6-STORY 
“HEAT TOWER,” LIQUID HYDROGEN FUEL SYSTEMS 
CAN BE GROUND-TESTED] UNDER ALL TEMPERATURE 
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Space flights start here 


Before the actual countdown that sends a giant 
Atlas or Titan ICBM arcing into space, vital propul- 
sion system components of these mighty missiles have 
thcroughly proved their reliability at the production 
environmental testing facilities of Beech Aerospace 
Division near Boulder, Colorado. Here, on a 1,500 acre 
site near the Bureau of Standards cryogenic engineer- 


ing laboratory, Beech has assembled a skilled, unified 
team of scientists, engineers and technicians. 


Working with the most modern equipment avail- 
able (much of it Beech-developed), this team has 
already made significant contributions to speed 
America’s progress in space technology and advanced 


eech -Kroseace 


BEECH AIRCRAFT CORPORATION @ WICHITA 1, KANSAS 


weapons systems. Its achievements include noteworthy 
accomplishments in the fields of advanced propulsion 
systems and components; liquid hydrogen propellants 
and liquid hydrogen storage; research, development 
and fabrication of titanium tankage systems; and en- 
vironmental testing of a wide range of missile com- 
ponents and systems to qualification. 


Because of its experience and facilities, the Beech 
Aerospace Division team is uniquely qualified to ac- 
cept many types of challenging new assignments and 
carry them through rapidly to successful conclusions. 
May we discuss with you how we may be of service? 


Beech Aerospace Division projects in- 
clude R&D on manned aircraft; missile tar- 
get and reconnaissance systems; complete 
missile systems; electronic guidance sys- 


tems; programs pertaining to liquid hydro- 

gen propellants and cryogenic tankage 

e 4 systems; environmental testing of missile 
COAL systems and components; and GSE 


May we help you? Write, wire or phone 
Roy H. McGregor, Manager, Contract Ad- 
ministration, Beech Aircraft Corp., Wichita 


1, Kansas—or nearest Area Office. 
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Nuclear-Thermionic Power Unit Proposed 


By Barry Miller 


Pleasanton, Calif. Concept of a 
compact nuclear-thermionic power sup- 
ply which does not require moving 
parts or fluids during its operation and 
whose design is sufficiently flexible to 
be tailored to meet different power re- 
quirements is being proposed to the 
Air Force, Atomic Energy Commission 
and the National Aeronautics and 
Space Administration by General 
Electric Co. 

The powerplant, called STAR 
(Space Thermionic Auxiliary Reactor), 
is intended to satisfy the electric power 
needs of avionic and instrumentation 
gear of future manned and unmanned 
space vehicles. The STAR concept 
envisions a cylindrical power supply 
comprised of a number of repetitive 
series-connected rings each containing 
thermionic diodes, fuel elements and 
reflectors. Specific power requirements 
can be satisfied by adding enough rings 
to produce the desired power. 


Conversion Gear 


With the addition of a suitable con- 
version gear for boosting its relatively 


low voltage output, the STAR power- 
plant also could satisfy the voltage re- 


quirements of an ion propulsion en-’ 


designers here 
Atomic Laboratorv. 
research center for 
Atomic Power 
located in 


gine, according to its 
at the Vallecitos 
Vallecitos is the 
General __ Electric’s 
Equipment Department 
nearby San Jose. 
General Electric is only one of sev- 
cral organizations working on nuclear 
thermionic conversion, and one of a 
still larger group concerned with the 
use of nuclear energy for space vehicle 
auxiliary power (AW Aug. 22 p. 69). 
A STAR powerplant, weighing about 
1,300 Ib. and capable of delivering 70 
kilowatts of power could be rei dy for 
flight in 1966 if the company obtains 
the funding it is now seeking among 
space and other government agencies, 
General Electric engineers sav. They 
estimate that a similar 20-kilowatt 
prototype supply, fabricated in a step 
preceding development of a flight 
model, could be engineered for ground 
testing two years earlier Che cost of 
such a program for which preliminary 
would 


engineering work is complete, wo 
million, 


fall between $25 and $30 
these engineers calculate. 

The STAR power source employs 
the heat generated by nuclear fission 
in a fast spectrum cylindrical reactor 
as the heat source for the direct con- 
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BUS BAR 


CESIUM RESERVOIR 


END REFLECTOR 


COMPACT NUCLEAR-THERMIONIC power supply, 
70 kw. of electrical power for manned or unmanned space 


Auxiliary Reactor) could supply 


CONVERTER 


called STAR (Space Thermionic 


vehicle applications by 1966, according to its designers at GE. Power supply is composed 
of a number of rings containing fuel elements and parallel-connected thermionic converters. 


electricity by 
The thermionic 
converters, are 


version of heat into 
thermionic conversion 
plasma diodes, or 

mounted in l-in. wide circular rings 
with their cathodes in contact with 
the reactor’s fuel elements and their 
anodes facing radially outward from 
the periphery of each ring 

A number of rings are series-con- 
nected to synthesize a powerplant of 
a desired output. The diodes in each 
ring are in parallel. 

Thus, the final supply is a_cylin- 
drically shaped stack of 13-in. diameter 
rings supported by bus bars. The 
length of the supply is a function of 
the desired output power; three feet 
in length for the unit proposed by the 
company. 

Cesium 
catalyst for the diode 
vided for each diode by 
pencil-shaped cesium reservoirs which 
extend from the outside surface of the 
converters. The cesium lowers the 
work function of the cathode material, 
thereby enabling more electrons to 
escape from that electrode, and in its 
ionized state combines with free elec- 
trons to reduce the space charge be- 
tween the cathode and the anode. 

Waste heat radiates from the anodes 
of the converters into free space with 
out requiring radiators or 
other heat transfer 


which acts as a form of 
operation is pro- 
individual 


separate 
mechanisms. 


ne end of the reactor is a reflec- 
supported by the bus bar 
of the powerplant and pro- 
the reactor and the converters 
lamage by micrometeorites. A 
v shield at the opposite end of 
ictor guards the space vehicle 

idiation effects. 
peration, the powerplant could 
ted on the end of a boom which 
xtend from the space vehicle. 
ty precaution, prior to launch, 
tor could be separated into two 
each subcritical. Then, during 
the two halves would be 
together into a critical state 
hanically positioning the end 
There would be no further 

r moving parts. 
powerplant would be controlled 
egative temperature coefficient 


tor 


Design Goal 
\ lesign goal, General Electric 
ire striving for a year’s oper- 
ie for the supply. 
ges of the STAR 
Ge | Electric says, are: 
* Reli liz ibility-STAR would possess the 
in t reliability of a system which 
doc t need moving ‘oi to maintain 
t ration 
e Flexibility—F abricating single 
Ct ters and fuel elements as 


system, 


STAR 


indi- 
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THIS TAPE PLAYS 
BALK. THE SOU 
NF MONEY... 


. . and does it to the tune of more than 1,600 
tape-fed AMPin-cert Pin and Socket terminations 
per hour . . . sometimes even more, depending 
on operator dexterity! Lower cost, semi-skilled 
labor can easily handle not only the automatic 
termination of leads but also the loading of 
AMPin-cert Connector blocks. A simple insertion 
tool helps fill connector cavities faster than a 
dentist trying to get away for an afternoon of golf. 
When you take these advantages and add the 
controlled pressure crimp backed by AMP's twenty 
years of experience in the field of solderless 
termination techniques . . . you have connector 
performance of maximum reliability at the lowest 
installed cost in the industry. This is the winning 
combination you get with AMPin-cert Connectors 

. . available in all sizes and configurations. Get 
all the facts! Write today! 





























AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England e France e Holland e« Italy « Japan » Mexico « West Germanv 
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EXPERIMENT with plasma thermionic diode is conducted in the Vallecitos Atomic Labora- 


tory of General Electric’s Atomic Power Equipment Department in connection with a 


nuclear-thermionic powerplant for space vehicles. 


vidual modules, then assembling them 
into rings to constitute the basic build- 
ing elements of the powerplant, simpli- 
fies development and makes possible 
fabrication of higher power level units 
by adding more rings. 

e Freedom from _ orientation—Orienta- 
tion of the STAR powerplant in space 
is not critical because its operating tem- 
perature is only slightlv affected by the 
sun’s thermal radiation. 

e Low shielding weight—By keeping the 
diameter of the reactor small the re 
quired shielding in the design was mini 
mized. A graph of shield weight as a 
function of reactor diameter (assuming 
reactor power of 1,000 kilowatts and a 
100-ft. separation), prepared here, indi 
cates that a 3-in. increase in the diame 
ter of the reactor would require an ad 
ditional 500 lb. of shielding for manned 
missions 

e Micrometeorite —_ protection—Should 
one of the exposed cesium gas _ reser- 
voirs be punctured and the cesium es 
cape, only a single converter in that 


AVIATION WEEK, July 10, 1961 


ring would be open-circuited. Current 
for the ring would continue to flow be 
cause each converter in the ring is in 
parallel, thereby decreasing the output 
of the system bv one converter’s output 
e Independence of zero gravity condi 
tions—The powerplant would be unaf 
fected bv free bodv environments, com 
pany engineers savy, because the cesium 
is distributed in cach converter bv a 
diffusion process that does not depend 
on accelerations. Surface tension will 
hold liquid cesium in the metal sponges 
mounted on the end of each tubc 

e Self-adjusting to varying loads—Th« 
reactor will operate at essentially con 
stant temperature, regardless of the 
load, determined bv the cold clean r 
activitv of the reactor and the value of 
the temperature coefficient Fuel 
burnup will be relatively small com 
pared with the total uranium in the 
powerplant. The reactor can accept a 
load varying from open to short cit 
cuit without an external control sys 
tem. During open circuit operation 





Flexible Automatic Circuit Tester 


Cut the cost 
of circuit testing 


the costs of develop- 
irpose test equip- 

h production pro- 
he time required to 
viring integrity of 
emblies! Reduce 

f valuable floor 
sired for circuit test- 
the Hughes-de- 
FACT —short for Flex- 
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mobile, general 

unit that quickly 
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Cubic MOPTAR— key to jet age collision avoidance 


MOPTAR requires only this 
miniature transponder in each 
participating aircraft. 


Using only stationary antennas, with no moving parts, a single Cubic MOPTAR 
ground station (like the ones already in operation) can be expanded to provide 
3-dimensional position data on as many as 400 aircraft. The expanded system 
can provide terminal and enroute surveillance, positive aircraft identification, 
conflict prediction, and navigation data. To avoid collisions, MOPTAR space-time 
information would be automatically and continuously processed, and potential- 
conflict data transmitted to the aircraft involved. MOPTAR, combining Cubic 
precision DME (Distance Measuring Equipment) and AME (Angle Measuring 
Equipment), was developed for the United States Air Force and the Federal 
Aviation Agency. For more information, write Dept. AW-107, Cubic Corporation, 
San Diego 11, California. 


: e. 
EMPLOYMENT OPPORTUNITIES — ye Cul ] hy 


Many challenging Space-Age projects 
CORPORATION 


at Cubic invite inquiries from 
experienced engineers and scientists. 











SAM COTEGUO Tl, CALTPOGHTA 





heat is transferred from the fuel bv heat 
conduction and radiation losses. When 
current flows, heat is transferred from 
the cathode to the anode by electron 
cooling. While this might tend to drop 
cathode temperature, resulting in a fuel 
temperature drop, the reactor tempera- 
ture would resume its original level 
ifter the reactor increases power as a 
result of the positive reactivity effect 
caused by the fuel temperature drop. 
e Ground testing—The powerplant can 
be tested in a nuclear test facility by 
mounting the reactor in a vacuum can. 

General Electric engineers compiled 
a summary of projected powerplant 
performance characteristics based on 
three levels of converter technology. 
The first of these calculations is based 
m laboratory experiments completed 
or in process; the second or prototype 
level on an estimate of the increase in 
thermionic technology expected by the 
time the prototype powerplant is con- 
structed; while the final set of perform- 
ince figures presumes use of advanced 
technology resulting from a_ vigorous 
development program continuing 
through launch qualification of the 
powerplant. 

In each case, the weight (1,300 Ib.) 
ind general physical dimensions (36 in. 
long, 13 in. diameter) are identical. 
But the ability to operate at higher 
temperatures, largely made possible 
with improved materials, boosts the out- 
put power; thus reducing the specific 
weight (weight per kilowatt) of the sve- 
tem. For the three cases cited. above, 
the output power increases from 13 to 
20 kilowatts and finally to 70 kilowatts 
for the final reactor. The specific weight 
for the three respective cases would be 
100, 60 and 20 Ib./kilowatt. Individual 
thermionic converters of 10% efficiency 
ire assumed throughout (although con- 
verters with efficiencies up to 17% are 
i laboratory reality). Anticipated volt 
age output would be 24 to 28 \ 

(he STAR powerplant exploits the 
high temperatures provided by the nu- 
clear source to obtain the high power 
vutputs possible from thermionic con- 
verters at clevated temperatures. Fuel 
temperature in the final powerplant 
would be 2,430C.; cathode tempera- 
ture, 2,230C: and reflector surface, 
1,550C. 

General Electric plans to use refrac 
torv materials, such as tungsten, tan- 
talum, niobium and molybdenum in 
the powerplant construction. Fuel for 
the reactor would be uranium carbide- 
zirconium carbide solid solution. 

The STAR powerplant is an out- 
growth of an extensive program in ther- 
mionics both here and at other General 
Electric facilities. This research center’s 
nuclear thermionic program embraces 
basic studies in phvsics, materials, ap- 
plied converter development and sys- 
tems efforts. 
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CAPABILITIES REPORT FROM 
BENDIX PIONEER-CENTRAL 





INERTIA SENSING EXPERIENCE 
KEYED TO YOUR NEEDS! 


From basic inertia sensing problems 
to the most sophisticated needs, 
Bendix—during the past 40 years 
—has been establishing constantly 
higher and higher standards in 
designing and producing inertia 
sensing devices. Turn and Slip Indi- 
cators, Indicating Accelerometers, 
Vertical and Rate Switching Gyros, 
Registering Accelerometers, Single 
and Double Integrating Accelerom- 
eters are all part of the evolution 
that has made Pioneer-Central a 
leader in this field. Here are experi- 


PIONEERING 


1S OUR 


ence apabilities that can meet 


your tia sensing needs. 


is of outstanding Pioneer- 
pabilities include — Cryo- 
ressure Sensing Instrumen- 
fe Sciences, Fuel Manage- 
Sonic Energy Cleaning. 


Other 
Cent 
genics 
tatio! 
ment 


ENGINEERS are invited to investi- 
diversified opportunities at 
Central. All qualified appli- 

receive consideration for 
employment without regard to 
i, color, or national origin. 


gate t 
Pione 
cants 


race, eet 


BUSINESS 


Pioneer-Central Division 


HICKORY GROVE ROAD 
DAVENPORT, IOWA 


West Coast Sales & Service 
Bendix international Division, 205 E. 42nd St., New York 17 


THE 
CornrrPoORATION 


N.Y Electric, Ltd., Montreal, Quebec, Canada 
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For the first time, atomic energy is being used in a space vehicle. Signals picked up from the latest 
Transit navigational satellite have been transmitted successfully by a radioisotope-fueled thermoelectric 
SNAP* generator. This is the beginning. The use of atomic energy —for propulsion as well as 
auxiliary power — is essential for man to range at will and for extended periods in Space. Atomic 
energy is the most compact source of power known. The device was designed, developed and built 





for the U.S. Atomic Energy Commission by the Nuclear Division of The Martin Company. It provides 
electricity for instrumentation and for two radio transmitters in Transit, a satellite developed for 
the U.S. Navy by the Applied Physics Laboratory of Johns Hopkins University. Capable of providing 
continuous power for many years, the generator’s total output will be comparable to that of several 
thousand pounds of chemical batteries. *“Systems for Nuclear Auxiliary Power (XE 
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Another measure of the 

competence of Liquidomeier 
in advanced instrumentation 
SEK tai Re 


FLUID, FOAM, OR FLOATING GLOBULES... 


whatever a liquid’s state or attitude, whether still or 
in agitation, the volume indication is the same with 
the Liquidometer Matrix Liquid Quantity Gauge. A 
capacitor type measuring probe — intercellular in 
construction —is the heart of the system. In addition 
to actuating an indicator, output can be telemetered, 
used for control purposes, or. fed into computers. 
Potential applications: measuring liquid oxygen for 
astronauts; gauging liquids in advanced rocket pro- 
pulsion systems; all-attitude gauging of aircraft fuels. 
Technical details in Booklet 694. 


In the design and production of advanced instrumentation—electronic and electromechanical—Liquidometer offers many 
widely demonstrated capabilities, plus the talent and the willingness to pioneer. We welcome the opportunity to apply 
these qualification’, and our 40 years of experience, to yourinstrumentation requirements. Write for our capabilities brochure. 


THE LIQUIDOMETER corp. 


DEPT. T2, LONG ISLAND CITY 1, NEW YORK 
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INCREMENTAL power spectrum analyzer (arrow), developed by Hallicrafters for testing 
ECM equipment and microwave tubes, provides continuous display of average power levels 
in 10-mc. increments over a band of 1,250 mc. at S-band, with high accuracy. 


Device Cheeks ECM Performance 


New device for evaluating perform- 
ance of clectronic countermeasures 
(ECM) equipment, for electromagnetic 
reconnaissance and for laboratory test- 
ing of microwave power tubes, has been 
developed by The Hallicrafters Co., 
Chicago 

Ihe new instrument, called an in 
cremental power spectrum analyzer, 
provides a continuous and instantane- 
ous displav of microwave average power 
levels, measured in increments of 10 
mec. over a band of 1,250 mc. The di- 
rect readings of RI power and _fre- 
quency are made with an accuracy 
previously obtainable only by time-con- 
suming point-by point measurements, 
according to Hallicrafters 

[he first model to become available 
commercially covers the frequencies 
from 2,400 mec. to 3,650 m« S-band). 
A similar analvzer for L-band will be 
ready soon, and company expects to 
bring out additional models to cover the 
spectrum from 50 me. to 12,400 mce., 
it Savs. 

The analyzer contains 125 fixed- 
tuned narrow-band (10 me.) crvstal 
video receivers. The output from each 
is integrated to give a d.c. signal pro- 
portional to the time-average of RF 


DISPLAY is of average power vs. frequency 
obtained by use of new spectrum analyzer. 
It was created by FM noise modulation of a 
voltage-tunable magnetron. 
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power being received in that particular 
portion of the spectrum. The output 
signal from each of the 125 receivers is 
sampled sequentially 30 times per 
second by a high-speed commutator. 
Its output is applied to the vertical de- 
flection amplifier of an_ oscilloscope 
whose sweep frequency is synchronized 
to the commutator. 

The display on the oscilloscope con- 
sists of 125 dots, which form a 
“dotted” spectrum-power distribution 
curve across the scope face. The height 
of anv dot is proportional to the average 
RF power received at that particular 10 
mc. portion of the spectrum, while its 
horizontal position indicates its approxi 
mate center frequency 

Because of the difficulty of visuall 
scaling off the precise frequency of any 
single dot among the 125 on a small 
scope face, Hallicrafters provides two 
frequency markers in the new analyzer. 
hese produce two bright-pip markers 
which, when superimposed upon am 
two of the displaved dots, read out their 
precise center frequencies on digital 
display tubes. 

Hallicrafters savs the new analvzer 
measures RI’ power level to an accuracy 
of within 10% over the entire band, 
while the frequency resolution is within 
5 mc. for RF signal input power levels 
in the range of 0.5 to 50 watts per 
megacycle. 

The ‘ incremental power spectrum 
analyzer originally was developed for 
preflight testing and in-flight moni- 
toring of ECM transmitters to measure 
the power distribution of jamming 
signals, company says. (Hallicrafters is 
one of the major suppliers of ECM 
equipment to the Air Force.) The pre- 
viously used superheterodyne spectrum 
analyzers did not have sufficient power 
linearity for such purposes and required 
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es you of a full margin of 
Reliability that is proven 
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G-M Servos for all of your proj- 
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t specs and prints today. 


PEnsacola 6-1800 (TWX CG-3266) 


i-M Servo Motors 


G-M LABORATORIES INC 
328 N. Knox Avenue ¢ Chicago 41 
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“THEY:RELY ON RADIATION 


for high-speed X-Y plotting 


This X-Y Plotter, designed and built by Radiation for 
Kirtland AF®, plots five variables graphically against a 
selectable fifth variable from magnetic tapes generated by 
digital computer. It also provides identifying notations 
and text in alpha-numeric characters—at a speed of 50 data 
points per second. 

Radiation engineers achieved a number of technological 
advances with the Plotter. For example: this highly auto- 
mated equipment provides quick selection, independent 
scaling and zero-shifting for each variable. It can repro- 
duce an unlimited number of report-quality copies of the 
plot. Advantages of the system are inherent digital accu- 
racy, savings in time and labor, and simplified analysis of 
significant data. 


The X-Y Plotter illustrates Radiation’s ability to design, 
engineer and build advanced electronic systems for defense 
and industry. Perhaps you can take advantage of this un- 
usual capability. We'll gladly send more information and a 
copy of our “Capabilities Report.” Radiation Incorporated, 
Dept. AW-7. Melbourne, Florida. 


All qualified applicants will receive consideration for employment 
without regard to race, creed, color, or national origin. 
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point-by-point procedures which were 
too slow, according to the company. 

The new analyzer also is expected 
to be useful for electronic counter- 
countermeasure applications. For ex- 
ample, a radar operator can use it to 
determine which frequencies in the 
spectrum are not being jammed by an 
enemy in order to know where to shift 
the radar’s operating frequency to avoid 
jamming. 

The new analyzer is available in 
standard aircraft equipment case for 
military use, or in a commercial-type 
enclosure. Device measures 104 x 154 x 
214 in., weighs 98 Ib. and draws 1.75 
amp. of 115 v., 60 cps. power. Price of 
the unit is $14,800 f. 0. b. Chicago with 
delivery in 60 days, according to Halli- 
crafters. 


Novel Semiconductor 
Transducer Devised 


Semiconductor strain-gage pressure 
transducer with a 5-volt output, which 
1S temperature compensated over the 
temperature range of —65F to 250F, 
has been developed by Dynisco Divi- 
sion of American Brake Shoe Co., Cam- 
bridge, Mass. 

Che high output is achieved directly 
without amplifiers. 

The company says it has been able 
to achieve compensation over the wide 
temperature range, without sacrificing 
high output voltage. 

Dynisco says its new PT-500 pressure 
transducers are accurate to within 1% 
of full scale, relative to room tempera- 
ture static calibration curves, taking into 
account all sources of instrument error 
—repeatability, non-linearity, hysteresis 
and the combined effect of sensitivity 


HIGH SENSITIVITY transducer, 
using semiconductor strain-gage, has output 
of 5 volts, gage factor of 100 and is com- 
pensated over temperature range of —65F 
to 250F using new technique. 


pressure 
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The Lincoln Laboratory program for ballistic 
missile range measurements and penetration 
research includes: 


EXPERIMENTAL RESEARCH 
Measurements and analysis of ICBM flight phenomena for 
discrimination and for decoy design purposes, including opti- 
cal, aerodynamic and RF effects. 


SYSTEM ANALYSIS 
Studies to apply research findings 
of ICBM and AICBM systems. 


to advance the technology 


INSTRUMENTATION ENGINEERING 


Designing radar, optical and telemetry equipment with which 


to measure ICBM flight effects under actual range conditions. 


RADAR SYSTEMS RESEARCH 
Extending the theory and application of radar techniques to 
problems of discrimination, countermeasures and performance 


in a dense-target environment. 


HYPERSONIC AERODYNAMICS 


Study of the flow-fields around re-entering bodies for various 


body designs and flight conditions. Excellent computer facili- 


ties available. 


RADAR PHYSICS 
Theoretical and experimental studies in radar back-scattering. 


Interaction of RF radiation with plasmas. 


A more complete description of the Laboratory’s work 
will be sent to you upon request. 
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This world-wide communication network will help Strategic 
Air Force leaders exercise command and control almost in 
response to events of the moment. Yet the forces involved are 
dispersed throughout the world, the volume and complexity 
of information unprecedented. { The SAC Control System 
will be a product of the new technology of automated infor- 
mation processing assistance. We have helped create this new 
technology, beginning with our work on SAGE. In projects 
such as SAACS and SAGE, we perform system analysis, 
information processing system design, and training of per- 
sonnel in system use. And as a continuing effort, we carry 


on research into future generations of these control systems. 


x 


Scientists and engineers interested in joining an interdiscipli- 
nary approach to system development are invited to inquire 
about our rapidly expanding efforts. Positions are open for 
Operations Research Scientists, Computer Programmers, 
Engineers, Human Factors Scientists at our Santa Monica, 
California, Lexington, Massachusetts, Washington, D. C., 


and Paramus, New Jersey facilities. Please 

address Mr. R. L. Obrey, SDC, 2432 K 
Psac\ 

SYSTEM 


Colorado Avenue, Santa Monica, Cali- 

fornia. All qualified applicants will receive 

consideration for employment without re-- DEVELOPMEN 
, - . |CORPORATION | 

gard to race, creed, color or national origin. 
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FOUR SILICON whisker strain gage ele- 
ments, 0.001 in. in diameter form heart of 
new transducer. Two are hidden on under- 
neath side of the unit. 


change and zero shift with temperature. 

Company currently is offering the 
new PT-500 semiconductor strain-gage 
transducers to gage absolute and 
differential pressure ranges of 0-10, 
0-50, 0-500 and 0-1,000 psi. ‘Trans- 
ducers for the range of 0-1 and 0-5,000 
psi. are under development. 

Dynisco says it started its transducer 
development program following first 
disclosure in AvIATION WEEK (Feb. 1, 
1960, p. 74) of the new approach to 
high-sensitivity strain gages using thin 
whiskers of semiconductor material de- 
veloped by Electro-Optical Systems. 
rhe article pointed out that the new 
semiconductor devices appeared to have 
an ultimate gage factor (measure of 
sensitivity) of about 175, compared 
with a figure of 24 for conventional 
strain gages. But it also noted that 
there were temperature compensation 
problems because semiconductors them- 
selves are tempcrature-sensitive. 

Dvnisco says it has devised a better 
means of temperature compensation 
than semiconductor doping or use of 
thermistors, both of which reduce strain 
gage sensitivity. 

In the new pressure transducers, 
Dvnisco uses four silicon whiskers, each 
approximately 0.001 in. in diameter, 
connected in a bridge circuit which is 


5 


excited with 25 volts. The individual 
whiskers are bonded to a constant-mo- 
ment beam which is linked to the pres- 
sure-sensitive element in the transducer. 
\s the element is deflected by pressure, 
the resistance of the whiskers is altered. 
Company savs it 1s obtaining gage 
factors of more than 100. 

The new transducer, like others 
using strain gages, requires the use of 
1 regulated, ungrounded 28-v. a.c. or 
d.c. source. Company says it produces 
a d.c.-to-d.c. converter which provides 
regulated d.c. excitation that is isolated 
from the power source. 

Company says that it has delivered 
prototype models to Hercules Powder 
Co. and Douglas for evaluation. In 
quantity, the new transducer sells for 
$500, a company spokesman says. Dvyn- 
isco’s address is 42 Carleton St., Cam- 


bridge 42, Mass. 
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The graph below presents 
calibration data at two stations 
downstream of the nozzle 

in the new FausDynNe Hypersonic 
Flight lation Facility. 
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THIS NEW faeurDyne 
FACILITY CAN PROVIDE YOU 
WITH TEST CONDITIONS 

AS FOLLOWS: 


Mach No 
Stagnation Pressure 


7.0 to 18 
To 2000 psia 
Stagnation Temperature. To 4000° R 
Run Time In excess of 1 minute 


Flow Medium ry a Air 


Nike Z aturn, and Dynasoar 
progr nave been run or 


re ed 


FrurDyne has the experienc 
nd f ties to help you with 
z}uation, or 
grams in ablation, 
fer, force measurement, 
ting. Inquire now 


nformation about 


y ¢ requirements. 
/ a! 
Fiu 


5740 Wayzata Bivd., Minneapolis 16, Minn. 


IDYNE 
pe : / 


siadsitinateen 


} 
CORP. TWX MP-79 e Phone Liberty 5-3791 
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We hope you will picture FaasDyne to work. Excellent oppor- 
tunities exist in hypersonic aerodyna t fer nstrumentation and 
controls. Write or phone and tell us the xperience and ambitions 





ENGINEERING 


ON BENDIX COMPONENTS 


SELECTED FOR 


BENDIX REACTION WHEEL 
FOR SATELLITE CONTROL 
AND STABILIZATION 


Precision reaction wheels developed at Bendix meet requirements 
for attitude control of space vehicles and satellites. For example, 
these wheels will be used for Project ADVENT—advanced Army 
research program which will use satellites as relay stations for 
global communications. 

Since reaction torque is directly proportional to applied voltage, 
the reaction wheel provides a means for proportional control of 
vehicle attitude. An integral tachometer senses wheel speed and 
direction of rotation. 

Several wheel configurations are now available, and the basic 
design concept offers flexibility to meet still broader requirements. 
Individual wheels can be tailored to specific voltage, torque, 
inertia, and momentum storage requirements. 


ADVANTAGES AND FEATURES 
e Minimum weight and power e Brushless motor and tachometer 
e Low friction e Flexible design 
e Consistent performance over environmental range 


Eclipse-Pioneer Division [Ry 


Teterboro, N. J. 


District Offices: Burbank, and San Francisco, Calif.; Seattle, Wash.; Dayton, Ohio; and Washington, D.C, 


Export Sales & Service: Bendix International, 205 E, 42nd St., New York 17, N.Y. 
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P Avionics Facility Drops Microcir- 
cuitry Program—Naval Avionics Facility 
at Indianapolis has abandoned plans at 
least temporarily for the award of con- 
tracts which were expectr | to result in 
a model production facility for turning 
out microcircuits (AW Jan. 9, p. 23). 


> Microcircuits for Army—Servomech- 
anism’s Research Division will deposit 
microcircuits on 0.3 in. square wafers 
for the Army’s micromodule program 
under a $77,000 research and develop- 
ment contract from the Signal Corps. 
Company has deposited complete cir- 
cuits in areas this small using uncased 
or micro-transistors and diodes as active 
elements. In the past year, RCA, 
Army’s prime contractor on the micro- 
module program, has stressed abilitv of 
micromodule wafers to accommodate 
complete circuits, fabricated by many 
advanced techniques, as well as the in- 
dividual components for which they 
were originally intended. 


> PSI Tightens Belt—Pacific Semicon- 
ductors, Inc., has made a number of ad- 
justments in the size of its staff and in 
the evaluation of its inventory to place 
itself in a better position to compete 
in the pricing war which is engulfing 
the semiconductor industry. Company 
has reassessed its inventory, resulting in 
a write down amounting to what it esti- 
mates as $3 million—a reflection of 
sharply falling semiconductor prices. 
Cutbacks and normal attrition in PSI’s 
production, reliability, research and de- 
velopment staffs since January have cut 
the company’s work force by approxi- 
mately 20 to 30. These measures were 
necessitated by industry pricing drops 
and a stretchout in company’s diode 
production contracts for the Minute- 
man. ICBM. Pacific’s sales volume of 
about $20 million in 1960 places it 
imong the top 10 semiconductor device 
firms. 


> Studying Oceans—Applied oceanogra- 
phy group was recently set up at the 
Scripps Institution of Oceanography, La 
Jolla, Calif., to conduct Navy-sponsored 
study of physical, chemical and biologi- 
cal phenomena in the surface and near- 
surface of a square mile of ocean, ac- 
cording to Office of Naval Research’s 
Naval Research Reviews. An aim of the 
program is to discover physical basis of 
several oceanographic phenomena that 
are not now understood. 


> Solar Cells From Dendritic Growths 
—Study of high efficiency solar cells 
made from crystals grown by its dend- 
ritic growth process (AW Apr. 27, 
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1959, p. 54) is being conducted by 
Westinghouse under Army Signal 
Corps sponsorship. 


> Westinghouse Tube Favored for 
Bambi — Westinghouse’s ‘“‘thermocon,” 
a TV. iconoscope tube which is sensi- 
tive in the infrared rather than visible 
light regions, reportedly will be em- 
ployed in orbiting satellites envisioned 
in the present studies of satellite-borne 
ICBM defensive systems, known as Proj- 
ect Bambi (ballistic missile boost inter- 
cept). 


> Digital Pressure Transducer Require- 
ment—USAF’s Aeronautical Systems 
Division may soon issue a request for 
proposals for development of a direct 
binary output pressure transducer—a 
transducer -which can provide binary 
cutputs as a function of applied pres- 
sure without the need for conventional 
analog-to-digital converters. Similar re- 
quest, put out by Edwards Air Force 
Base (AW Feb. 6, p. 79), has been can- 
celed in view of the impending ASD 
program. 


> Minuteman Component Competition 
—Competition to select an alternate 
source for the magnetic drum which is 
used in the guidance computer of the 
Minuteman ICBM is being held by 
Autonetics, associate prime contractor 
for the ICBM. Until now, the com- 
puter drums were made by Autonetics. 
Other alternate or second component 
source awards, for transistors and di- 
odes, may be made by late summer. 


>» USAF Funds New Microelectronic 
Program — Motorola’ will conduct 
USAF’s new three-year microelectronic 
program (AW Jan. 23 p. 97) which will 
attempt to combine and integrate the 
many promising techniques of thin 
film technology, epitaxial semiconductor 
growth and integrated circuit tech- 
nology. The $1.5-million program is 
being sponsored by the Aeronautical 
System Division’s Electronic Tech- 
nology Laboratories. 


Scratch One Breakthrough—Unusu- 
ally high figure of merit for a rare earth 
thermoelectric material (gadolinium 
selenide), reported last year by a 
scientist with Nuclear Corp. of Amer- 
ica, has not been verified by independ- 
ent measurements. It was claimed that 
gadolinium selenide had a figure of 
merit of 0.045/deg. at 800C—50 times 
better than any previously known ma- 
terial for thermoelectric power genera 
tion—a_ substantial step forward in 
thermoelectric conversion. Material is 
still considered promising, as it had 
been before Nuclear’s announcement, 
but is not appreciably better than 


AVIATION WEEK, July 10, 1961 


any other competitive materials. 


> Transistor Price War Takes Toll— 
Latest figures released by Electronic In- 
dustries Assn. indicate that dollar 
volume for transistor sales for first four 
months of this year increased only 
about 4.4% whereas sales in units rose 
by nearly 36%, reflecting continuing 
decline in transistor prices. Transistor 
unit sales declined in April compared 
with March, as they had last vear. 


> Adaptive Bandwidth Compression 
Study—Technique of analyzing outputs 
of sensors and signal conditioners of air- 
borne telemetry system in a small digital 
computer, transmitting only non-redun- 
dant data and then reconstituting all 
of the original data on the ground is 
being studied by Packard Bell Elec 
tronics. Computer decision on what 
will be sent will be made on basis of 
signal changes and higher orders of 
changes. Bandwidth-saving technique 
would require special purpose com 
puter, perhaps § Ib. in weight and oc- 
cupying about 4 cu. ft., to accommodate 
250 channel telemetry system, accord- 
ing to company scientists. The study, 
funded by NASA’s George C. Marshall 
Space Flight Center, calls for simulat- 
ing operation of airborne computer us 
ing a 7090 computer to determine how 
much compression can be obtained. 


> Electronic Components Sales Rise— 
U. S. manufacturers sold $3.4 billion 
in electronic components during 1960, 
an increase of more than 10% over 
1959, according to figures released by 
the Commerce Department's Business 
and Defense Services Administration 
Nearly 40% of the 1960 total went 
into military end-use equipment, Com 
merce Department says. All categories 
of component sales for 1960 were above 
the 1959 figures except for receiving 
tubes which declined 7% 


> Damped Printed Circuit Boards De- 
veloped—Printed circuit boards con- 
structed with integral damping to mini- 
mize resonance under shock and vibra 
tion conditions, have been developed 
by Lord Manufacturing Co. New 
Dyna-damp boards, now under evalua 
tion bv several equipment 
manufacturers, are described in Bulletin 
719. Company’s address: 1635 W. 12th 
St., Erie, Pa. 


avionic 


P USAF Buys Martin Racep—Air 
Force’s Electronic Systems Division has 
purchased six units of the new Martin 
digital-voice communication 
known as Random Access and Correla 
tion for Extended Performance, 

Racep for short. For description of 
Martin’s new 
munication svstem sec 
WEEK, June 19, p. 87. 


svstem 


spread-spectrum com 
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CYCLO-SINE 


Hermetically-sealed drive 
for space applications 


The Bendix® Cyclo-Sine Drive 
provides an absolute, hermeti- 
cally-sealed actuator for varied 
space applications. Operating 

rough a flexible ring, the drive 

fers infinite resolution and 
irreversibility for general- 
purpose and precision servo 


OUTSTANDING 
CHARACTERISTICS: 


eight advantage over conventional 
« Up to 20,000:1 speed differ- 
« No backlash e Infinite resolution 


Manufacturers of 
GYROS « ROTATING COMPONENTS 


RADAR DEVICES « INSTRUMENTATION 
PACKAGED COMPONENTS 


Eclipse-Pioneer Division 


Teterboro, N. J. 





How the ocean grew “ears” to pinpoint missile shots 


A quarter of the world away from its launching pad an 
experimental missile nose cone splashes into the ocean. 

How close has it come to the target? 

Where can it be found, recovered and studied? 

To answer these questions quickly and accurately, Bell 
Telephone scientists have developed a special system of 
deep-sea hydrophones—sensitive “ears” that hear under- 
water. Its name—the Missile Impact Locating System, or 
MILS for short. MILS, produced by Western Electric, 
manufacturing and supply unit of the Bell System, involves 
two types of networks. 


® One is a Long Distance network which monitors millions 
of square miles of ocean. The nose cone releases a small 
bomb which sinks and explodes at optimum depth for 
transmission of underwater sounds. Vibrations are 


~*~ 
BELL TELEPHONE SYSTEM (4) 


picked up by hydrophones stationed at optimum depth 
and instantly carried by cables to ground stations. Since 
the vibrations take longer to reach some hydrophones 
than others, time differences are measured to compute 
the location of the nose cone. 


The other is a “bull’s-eye” network which monitors a 
restricted target area. This network is so sensitive that 
no bomb is needed. It can detect the mere splash of an 
arriving nose cone and precisely fix its location. 


MILS is now operating in both the Atlantic and the 
Pacific test ranges. It was installed by the U. S. Navy with 
technical assistance from Western Electric. 

It’s still another example of how the universe of sound 
—below the sea, above the earth, in outer space--is con- 
stantly being explored by the Bell Telephone System. 


: 
> 
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Nimbus Uses Wheels, 


By George Alexander 


Philadelphia—Polar-orbiting Nimbus 
meteorological satellite, with a  strin- 
gent design objective of deviating less 
than one degree in any axis, will use 
a reaction-wheel and pneumatic con- 
trol system to maintain its cameras in 
a constant earth-oriented attitude. 

The attitude-control system, which 
also must suppress the instantaneous 
rate around any axis above .05 deg./ 
sec., is being built by General Elec- 
tric’s Missile and Space Vehicle 
Department, Philadelphia, Pa., for the 
National Aeronautics and Space Ad- 
ministration’s Goddard Space Flight 
Center and consists of these major 
assemblies: 

e Three flywheels, one for each axis, 
are actually the externally mounted 
armatures of three small 32-pole a.c. 
motors. 

e Iwo infrared sensors, with germa- 
nium flakes as the sensing elements. 

e Two sun sensors, one for coarse 
orientation and the other to measure 
gyro accuracy. 

e Eight compressed-gas jets, two for 
pitch, two for roll and four for yaw. 
¢ Small digital computer, weighing 4 
lb. and rated at 5-6 watts. It was de- 
signed especially by GE for the Nimbus 
control system. 


Control System Sequence 


Functioning of the control system 
begins 2 sec. after separation from the 
Thor-Agena B booster and follows this 
sequence: 

One pitch jet, fed from a spherical 
tank located directly below the svs- 
tem’s center of gravity, releases cold 
nitrogen for 20 sec. in an automatic, 
blind pitch-up maneuver. The IR 
scanners, situated 180 deg. apart along 
the line of direction, search fore and 
ift of the satellite for the horizons. 
Seeking a balance in the earth/space 
proportions seen by each, the scanners 
emit small voltages which are ampli- 
fied and entered in the computer. 

For roll correction, the computer 
compares the magnitude difference be- 
tween the scanners and commands onc 
of the roll mounted atop the 
hexagonal-shaped unit, to release a 
burst of gas. Simultaneously, to cor- 
rect pitch error, the computer takes 
only the signal received from the for- 
ward-looking sensor and activates either 
one of the pitch jets, also top-mounted. 
Bv this time, the satellite should be 
roughly vertical, within 3 deg. of the 
desired position along the pitch and 


jets, 
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ATTITUDE-CONTROL SYSTEM for Nimbus 


ets for Control 


meteorological satellite features reaction 


wheels and compressed-gas jets to achieve stabilization within stringent design requirements 
of less-than-one-degree position deviation and rate of less than .05 deg./sec. around any axis. 
System is being built by General Electric MSVD for NASA's Goddard Center. 


roll axes and not rotating faster than 
.05 deg./sec. If so, the pneumatic sys- 
tem has accomplished coarse orienta- 
tion and is shut down 

lo bring Nimbus within |-deg 
any axis, the computer now feeds the IR 
data through an amplifier to the appro- 
priate flywheel. Each 5-in. diameter, 
4.7-lb. wheel is spun up to a rpm. analo- 
gous to the input voltage and the reac 
tion of the acceleration exerts a torque 
on the satellite body. Once the rpm 
level has been reached, the input volt 
age effectively nulls the error signal and 
the satellite should stabilize in its cor 
rected position. In actual operation, 
GE and NASA expect that slight over- 
shoots mav occur but that small addi 
tional corrections by the wheel will 
place the satellite right on line 

Each flywheel loop has a threshold 
detector, which serves purposes 
initially, it activates the pneumatic svs 
tem when the position and rate error 
falls bevond the 3-deg., .05 deg. ‘sec 
dead band and, thereafter, monitors the 
tachometer on each wheel. Since th« 
tpm.’s of the wheels are cumulative, the 
detector activates the jets to dump the 
wheels back to zero rpm., when the 
saturation point of 1,200 rpm. has been 
reached. 


ilong 


two 


the coarse sun sensor— 
on the 
lually brings the vaw devia- 
again at 
When 
level, 


con- 


ght solar cells—locks 
ess than 3 deg., 
‘ xceed .05 deg. Sec 
ls below this coarse 
switch transfers vaw 
te-integrating gyro which 
th the vaw and roll rates 
ignal for a torquer ampli 
next 180 sec., the fine 
flywheel is repeatedly spun 
nped until the Nimbus 1s 


l-deg., .05-deg./sec. design 


Stability Achieved 


\inutes after separation, the 
hould be stable on all three 
idy to turn on its videcon 
AW June 26, p. 27) 
paddles, which will probably 
imp., are opened 2 sec. after 
from the booster. A sun 
inted on the paddle shaft, 
iputs to a drive mechanism 
tates and maintains the paddles 
lar to the sun’s rays. During 
the paddles are designed 
riented to within 10 deg. 
tem’s fine sun sensor is used 
Inift in the vaw gvro \ 
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New from Bendix 


ihe 1500 VOLTS 


RE 6-7 





E-200 





HIGH TEMPERATURE CAPACITORS 


Operable to +200°C. 


The Bendix® E-200 series of lightweight, small 
size capacitors is designed for installations re- 
quiring a high degree of component reliability 
at operating temperatures as high as 200°C. 

High temperature capability and mica-like 
electrical characteristics enable the E-200 series 
to withstand extremely high orders of AC in 
small envelope size at all ambients under 200°C. 

The new series is designed and manufactured 


to a Bendix specification which is patterned 
after the high reliability specification MIL-C- 
14157B, proposed. 

Hermetically sealed in tubular or rectangular 
housings, these capacitors offer superior resist- 
ance to mechanical and climatic environments. 
E-200 CHARACTERISTICS: * Wound mica papers * 
Solid impregnants * Exceptional stability * High insulation 
resistance * Radiation resistance * Outstanding dependability 


For full details, write 


Scintilla Division 


SIDNEY, NEW YORK 


Canadian Affiliate: Aviation Electric, Ltd., 200 Laurentien Blvd., Montreal 9, Quebec. Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y. 





PREPROTOTYPE of the Nimbus control system is now being tested at GE’s Philadelphia 
plant. All subsystems are presently breadboard configurations, but in operational satellites 
will be translated to 125 epoxy-encapsulated modules, forming wall panels within the basic 
structure. Note one of two infrared scanners mounted on corner of hexagonal-shaped unit 


closed box with a narrow slit on 


me side and solar cells on the opposite 


Very 


nside wall, the sensor is so located on 
the control unit that it admits sunlight 
nly when the ravs are at right angles 
to the satellite’s local vertical. The re- 
sulting output voltage is telemetered 
back to ground stations and there com- 
pared with the output of the gyro. If 
drift is discovered, ground stations will 
command a bias to be introduced into 
the summing amplifier to maintain ac- 
curacy of the vaw svstem 


Electronic Subsystems 

Electronic subsystems of the 104-lb. 
control contained in 125 
epoxy-encapsulated modules, mounted 
directly upon the structural walls. Aside 
from the 35 computer modules which 


system arc 


ire grouped together to form one com 
plete panel, the subsystems are divided 
imong different walls for weight and 
heat dissipation balance. ‘Temperature 
range is to be held between 25C and 
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‘ 


50C by the opening and closing of shu 


} 


ters mounted on opposite sides of the 


tube naked 


svstem. Gas in a around 
the modules expands as the 
ture inside the control system increases 
ind drives a_piston-like 


nected to the shutters. 


Six-Month Lifetime 


The svstem’s 
lifetime 
compressed nitrogen supph 
are used throughout the structure, wit 
such features as solid gold ball-bearings 
and rhenium sliprings 

Power 
tem is 75 watts. The 3 a. 


tempera 


yiinder con 


six-month estimated 
capacity of the 
R tal 
Aare metals 


is based on the 


l 


consumption of control sys 
motors 
have 26 v. across the fixed winding and 
0 to 26 v. on the control winding. 

GE has already built a preprototype 
ind is now testing it at its Philadelphia 
facility. Prototype model, to be identi 
cal with operational units, is expected 
to be delivered to Goddard before the 


end of this year. 


Space Subsidiary Of 
Aerojet Is Formed 


Washington--Space-General Corp. 
has been formed as a subsidiary of Aero- 
jet-General Corp. to design and develop 
missile space systems, with plans 
to employ 1,600 scientists and support- 

nel by next February. 
idiary combines Aerojet’s 
Spacecraft Division and the recently 
acquired Space Electronics Corp. Presi- 
dent Dr. James C. Fletcher, who 
heade Electronics. Frank W. 
Lehan cutive vice president. 

Aerojet will continue work in pro- 
pulsion frared, architectural services, 
struct istics and chemicals. Space- 
Genet ontinue its predecessors’ 
progra n the Able Star, Aerobee 
and A vehicle systems, instru- 
mentation for the Ranger, the Digilock 
deep telemetry system and 

lance for ballistic missiles. 

her said the company in- 

m the Saturn S-2 engine 

roposing search and rescue 

1 lightweight Prospector 

vable of sampling the lunar 
Centaur payload. The light 
veighing about 300 Ib., 
d on, the Surveyor design 
esident Dan A. Kimball 
neral business volume at 
he first full fiscal year is 
$20 million. The corpo 
goes into operation with 
loves, will be housed in 
be built on a 73-acre 

Angeles on the San 


CWady. 


Mercury-Scout I To 
Check Out Tracking 


W as neton — 
ning 104 Ib 


inicafions equipment 1s 


l'ransmitter-receiver 


f Mercun 


Aeronutronic Division 
Co. for launch by a 
hicle to check the Mer- 
ietwork 
riment, described last 
\viATION Week (AW June 
heduled for late summer. 
mautics and Space Ad- 
said that the communica- 
yment will be placed in a 
ular orbit to provide real- 
tion, operator training and 
it test 
xe called Mercury-Scout I 
llite will be useful as long 
ries remain active. The 
ns system is powered by 
tteries and consists of HF 
transmitter-receivers, two 
nand receivers, two teleme- 
tters and C- and S-band ra 


beacons. 














RANGE WITH GREATER ACCURACY! 


This Vought Electronics Servo Analyzer is an all-electronic 
instrument covering the dynamic range of most servo 
systems without the troublesome maintenance require- 
ments of mechanical multipliers. 


Modulation rates of .005 to 1000 cps in five ranges are 
provided in sinusoidal, step, and ramp functions either 
directly or in suppressed carrier form. Modulation fre- 
quency accuracy readings of 2% are possible. 


Other important unit specifications are: 
@ carrier frequency range of 50 to 10,000 cps 
@ carrier phase shift of less than 2° to 5 ke 
@ signal attenuation of 0 to 99 db in 0.1 db steps 
@ phase measurement accuracy of 2° 


Use of Vought Electronics Servo Analyzer has been dem- 
onstrated successfully with Titan and Minuteman missiles 
as well as in industrial laboratory applications. It is avail- 
able in both bench and rack mounted models. 


For more complete information about this versatile in- 


strument, contact: 
Chief of Product Sales 
Chance Vought Electronics Division 
P. O. Box 1500, Arlington, Texas 


CHANCE VOUGHT Oe ELECTRONICS 





ANTENNAS * AUTOMATIC CONTROLS * NAVIGATIONAL ELECTRONICS + GROUND SUPPORT ELECTRONICS | 
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USAF Contracts 


Following is list of unclassified con- 
tracts for $25,000 and over as released 
by U. S. Air Force contracting offices: 


HEADQUARTERS, AERONAUTICAL 
SYSTEMS DIVISION, (LMPMGC), 
Wright-Patterson AFB, Ohio. 

Allison Division, General Motors Corp., 
Indianapolis, Ind., propeller systems for 
W2F-1 aircraft, supporting equipment and 
data, contract AF 33(600)42696, dated 
Mar. 3, 1961, $318,000. 

The Goodyear Tire & Rubber Co., Akron, 
Ohio, wheel assemblies, FSN 1630-819-4622, 
Aerno 7380, 92 each, and brake assemblies, 
FSN 1630-819-4622, Aerno 7381, 54 each, 
(USAF Spares) change order No. 6 dated 
Mar. 29, 1961, to contract AF 33(600)41206, 
$25,796. 

The Goodyear Tire & Rubber Co., Akron, 
Ohio, wheel assemblies (Main) 20.00-20, 
type III, contractor’s P/N 9540765, Aerno 
41-1178, 158 each; brake assemblies (20.00- 
20 wheel), type III, contractor's P/N 
5940918, Aerno 41-1181, 322 each, spare 
parts and data, (installations for GV-1 
Navy and USAF C-130 E/B aircraft) con- 
tract AF 33(600)-42891, dated Mar. 16, 
1961, $216,584 

X-Ray Department, General Electric Co., 
Milwaukee, Wis., controls, exposure fre- 
quency for radarscope image, Aerno 74- 
0340, (components for the KS-32A camera 
system), USAF spares for B-52 aircraft, 
supplemental agreement No. 5, dated Mar. 
2. 1961, to contract AF 33(600)42108, 2 
each. 

Kolisman Instrument Corp., Elmhurst, 
.. Y., components of MD-1 automatic astro 
compass, (applicable to B-52 aircraft), 
$5,611,131 

Stewart-Warner Electronics Corp., 
Stewart-Warner Corp., Chicago, Ill, com- 
ponents of radar altimeter SCR-718F, 
spare parts and data, (installations and 
spares for U. S. Navy, Coast Guard and Air 
Force) letter contract AF 33(600)42592, 
dated Feb. 8, 196*, $85,770. 

Federal Systems Division, International 
Business Machines Corp., Rockville, Md., 
technical data (technical orders) for AN/ 
ASB-9A, ground support equipment, letter 
contract AF 33(600)42779, dated Feb. 9, 
1961, $188,000 

Allison Division, General Motors Corp., 
Indianapolis, Ind., product improvement 
engineering services for the T56 type en- 
gine, CY 1961 supplemental agreement 
No. 1, dated Dec. 27, 1960, to contract AF 
33(600)40683, $6,000,000. 

The Emerson Electric Manufacturing 
Co., St. Louis, Mo., facilities for B-52 and 
B-58 fire control system and F-101 sub- 
assemblies contract AF  33(600)42678 
dated Feb. 1, 1961, $29,375. 

Miller-Holzwarth, Inc., Salem, Ohio, 
photographic enlargers, type EN-46, and 
data, contract AF 33(600)42873, dated 
Mar. &, 1961, 4 each, $36,995. 

Industrial Products Division, Boeing 
Co Seattle, Washington, T-50-BO-4 en- 
gines, special support equipment and spare 
parts, metal engine shipping containers and 
data, letter contract AF 33(600)42855, 
dated Mar. 17, 1961, $290,000 

Small Aircraft Engine Department, Cien- 
eral Electric Co., West Lynn, Mass., T-58- 
GE-8 gearbox assemblies, iaw/contractor's 
main reduction gear assembly spec. Nr. 
E-1051, dated Sept. 1, 1960, (for support 
of T58-GE-8 engine/HU2K-1, Navy air- 
craft), supplemental agreement No. Re 
dated Mar. 1, 1961, to contract AF 33(600)- 
42313, 75 each, $672,599. 

Snedaker, Budd, Monroe & Associates, 
Salt Lake City, Utah, title I, architectural 
engineering services, contract AF 33(600)- 
$2856, dated Mar. 23, 1961, $77,835. 

Allison Division, General Motors Corp., 
Indianapolis, Ind., T56-A-7 engines and 
data, (for C-130E aircraft) supplemental 
agreement No. 15, dated Mar. 16, 1961, to 
contract AF 33(600)41738, 76 each, $6,- 
764,000. 
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ULTRAVIOLET COMMUNICATION SYSTEM FOR SPACE 


Westinghouse scientists are developing a new kind of space communication 
system. Called Ultracom, it will use a beam of ultraviolet light, modulated 


to convey information. 

In a space vehicle, the electrical supply and volume are limited. Here Ultra- 
com will have many advantages over radio. Because UV frequencies are 
tigher than radio—about a million times—signals are disturbance free and 
ean be sent farther with less power: 50 million miles, for example, with a 
radiated power of 1 watt. Ultracom will require far less area for antennas, 
and reliability will be high because of equipment simplicity. 

Westinghouse scientists were the first to achieve communications by ultra 
violet. Development of the Ultracom system for space application is another 
xample of how Westinghouse is [First with the Future. Defense Products 


UP), 1000 Connecticut Avenue, N.W = Washi eton 6, D. ¢ 


Westinghouse 











MUNDUS... from Venus 


From March 10 to May 10, 1961, 
JPL’s Deep Space Instrumentation Fa- 
cility at Goldstone, California, conducted 
an important radar bounce experiment 
directed at the planet Venus and hun- 
dreds of hours of scientific data were 
collected. The results obtained helped 
establish the United States as the leader 
in the new science of planetary radar 
astronomy. 


Prior to this experiment,the Astronom- 
ical Unit (AU) contained an uncertainty 
factor of 60,000 miles which JPL 
scientists have now been able to reduce 


to 1,000 miles—possibly 100 miles—as 
one of the results of this effort. 
Establishing a more accurate value for 
the AU will enable JPL to measure the 
exact distance to Venus prior to the 
launching of the first U.S. Venus probe. 
One of the most important conclu- 
sions to be drawn from this successful 
experiment is the knowledge that we 
can now design a planetary radar observ- 
atory capable of almost continuous 
surveillance of Venus, Mars, Mercury 
and Jupiter. Therefore, March 10, 1961 
marks the beginning of a new era in 
space technology and exploration. 


; 


This scientific accomplishment is only one of the many research 
programs in progress at JPL under its space exploration responsibility to 
NASA. These extensive investigations into the science and technology 
of the space environment offer real and stimulating incentives to un- 
inhibited scientists and engineers with searching minds. JPL needs 
such men, who look forward to rewarding careers in this uncharted field. 

Resumes and inquiries directed to A. W. Locke, Manager of Profes- 
sional Placement, will receive immediate attention. 


CALIFORNIA INSTITUTE 


OF TECHNOLOGY 


JET PROPULSION LABORATORY 


PASADENA, CALIFORNIA 





P 
Y 
Ww 
Ww 
2 
O 
y 
Ww 
O 
4 
Wd 
iL 


READ THIS 
IMPORTANT 


MESSAGE 


FIRST CLASS MAIL 


GENERAL DYNAMICS ASTRONAUTI 


POST OFRERTL 


PERSONAL AND CONFIDENTIAL 
ATTENTION: MR. R. M. SMITH 
MAIL ZONE 130-90 





If you’re the kind of engineer who enjoys working with hardware in 


the field and thrives on tight time schedules, then you'll be interested 


in a field assignment with General Dynamics Astronautics. 

Positions in field service, base activation, and flight test engineering 
exist now at Atlas bases and test sites throughout the United States. 
They require individuals with broad technical ability, sound judge- 
ment, and a strong sense of responsibility. In turn, they provide 
tremendous technical challenge and the satisfaction of being a front- 
line participant in the free world’s greatest deterrent to aggression— 
the Atlas weapon system. 

If you have a degree in engineering and qualify as an expert in the 
field get all the facts. There’s more information on the next page, and 
you'll find a convenient inquiry card attached. Why not mail it today? 
There’s no obligation, of course, and it will be immediately acknowl- 


edged. Prompt interviews will be arranged with qualified respondents. 
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he inquiry card has been removed, or 

ou wish to furnish or request more 

‘ailed information, please write to 

-R.M. Smith, Industrial Relations 
Iministrator-Engineering, Mail Zone 
0-90, General Dynamics Astronautics, 

75 Kearny Villa Road, San Diego 12, 
lifornia. (If you live in the New York area, 
ase contact Mr. T. Cozine, manager of our 
w York placement office, c/o General 
namics, 1 Rockefeller Plaza, New York 
'y,; telephone Clrcle 5-5034.) 
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SALINA, KANSAS 


OPERATIONAL BASES 
(FIELD SERVICE AND BASE ACTIVATION) 


TEST SITES 
(FLIGHT TEST) 
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TOPEKA, KANSAS 


ALTUS, OKLAHOMA 


CAPE CANAVERAL, 


ABILENE, TEXAS FLORIDA 


Atlas ICBM operational bases and test sites are shown in this map. Operational bases are Fairchild AFB, Spokane, 
Washington; Warren AFB, Cheyenne, Wyoming; Offutt AFB, Omaha, Nebraska; Lincoln AFB, Lincoln, Nebraska; 
Plattsburgh AFB, Plattsburgh, New York; Schilling AFB, Salina, Kansas; Forbes AFB, Topeka, Kansas; Dyess AFB, 
Abilene, Texas; Altus AFB, Altus, Oklahoma; Walker AFB, Roswell, New Mexico. Test operations are conducted at 
Pacific Missile Range, Santa Maria, California; Missile Static Test Site, Boron, California; Sycamore Canyon, San Diego, 
California; Atlantic Missile Range, Cape Canaveral, Florida. 
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TECHNICAL OPENINGS 
ALSO EXIST 
IN OTHER SPECIALTIES 


GENERAL DYNAMICS 


[hese assignments involve technical representation to the Air Force 
at various operational Atlas ICBM bases. Minimum requirements are 
a B.S. in engineering, plus field service, flight test or test engineering 


experience. 


Design or liaison engineers with a B.S. in M.E. or E.E., plus experience 
in electrical or mechanical systems. Work involves liaison or design 
support on launch control equipment, propulsion systems, automatic 
programming and missile checkout equipment operations. 


This work involves determination of test requirements and configura- 
tion, readying vehicle for launch operations, analysis of flight test data, 
and systems performance analysis. A B.S. in A.E., M.E. or E.E. plus 
experience in testing and instrumentation required. 

Write to Mr. R. M. Smith, Industrial Relations Administrator-Engineering, 
Mail Zone 130-90, General Dynamics|Astronautics, 5675 Kearny Villa 
Road, San Diego 12, California. (If you live in the New York area, please 
T. Cozine, manager of our New York placement office, c/o 
1 Rockefeller Plaza, New York City; telephone 


contact Mr 
General Dynamics, 
CIrcle 5-5034 
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Aerospace Industry Executives 


List Salaries, Stock With SEC 


Washington—Following is a list of 
aerospace industry directors and officers 
with 1960 salaries above $30,000 and 
their stockholdings, as reported to the 
Securities and Exchange Commission: 


Ryan Aeronautical Co—T. C. Ryan, 
president and director, $72,500 salary, 
109,007 shares of common stock; R. C. 
Jackson, executive vice president and di- 
rector, $62,500 salary; G. C. Woodard, vice 
president, $32,500 salary; C. A. Stillwagen, 
vice president, treasurer and controller, 
$45,000 salary; E. G. Uhl, vice president, 
$45,000 salary; C. A. Smith, director, 3,600 
shares of common stock; A. J. Hair, di- 
rector, 241 shares of common stock. 

Thompson Ramo Wooldridge, Ine.— 
J. D. Wright, chairman of the board, chief 
executive officer and director, $162,500 
Salary, 14,388 shares of common stock; 
D. E. Wooldridge, president and director, 
$100,167 salary, 43,120 shares of common 
stock, 300 shares held jointly with wife; 
S. Ramo, executive vice president and di- 
rector, $100,417 salary, 46,680 shares of 
common stock, 1,090 shares held jointly 
with wife; H. A. Shepard, vice president 
and director, $97,500 salary, 4,400 shares 
of common stock; B. W. Chidlaw, vice 
president, and director, $76,625 salary, 600 
shares of common stock; A. T. Colwell, 
vice president (retired Aug. 1, 1960) con- 
sultant and director, $47,465 salary, 12,000 
shares of common stock; J. H. Coolidge, 
vice president and director, $83,250 salary, 
13,500 shares of common stock; F. C. 
Crawford, consultant and director, $67,750 
salary, 36,749 shares of common stock; 
H. L. George, vice president (retired Feb. 
29, 1960), consultant and director, $31,449 
salary, 27,735 shares of common stock: 
R. P. Johnson, vice president and director, 
$62,923 salary, 13,030 shares of common 
stock, 50 shares held jointly with wife, 
$490 476% subordinated debentures held 
jointly with wife; J. H. Doolittle, director, 
13,332 shares of common stock in Space 
Technology Laboratories (a_ subsidiary) 

United Aircraft Corp.—W. P. Gwinn, 
president and director, $143,180 salary, 
3.133 shares of common stock; H. M. 
Horner, chairman and director, $176,799 
salary, 9,080 shares of common. stock: 
E. Martin, vice president-research and de- 
velopment and director, $191,120 salary, 
1.000 shares of common stock: W. A. 
Parkins, vice president-engineering and di- 
rector (retired Sept. 30, 1960), $61,990 
salary: W. R. Robbins, vice president, con- 
troller and director, $105,060 salary, 5,000 
shares of common stock: H. 8S. Beers, di- 
rector, 200 shares of common stock: J. D. 
DeWitt, director, 220 shares of common 
stock: O. Enders, director, 1,000 shares of 
common stock; P. M. Fraser, director, 500 
shares of common stock: L. 8S. Hobbs, 
director (retired), 400 shares of common 
stock: G. 8. Moore, director, 100 shares of 
common stock. 

Westinghouse Electric Corp.—M. W. Cre- 
sap, Jr.. president and director, $150,850 
salary and 2,194 shares of common stock 
incentive compensation, 8,785 shares of 
common stock: G. A. Price, chairman of 
the board, $106,450 salary, 11.950 shares 
of common stock: J. K. Hodnette, execu- 
tive vice president and director, $111,316 
salarv. and 1.536 shares of common stock 
incentive compensation, 13,376 shares of 
common stock: E. V. Huggins, vice pres- 
ident, chairman of the executive committee 
and director, $107,508 salary and 1,360 
shares of common stock incentive com- 
pensation, 8.252 shares of common stock; 
H. &. Kaltenborn. vice president, assistant 
to the president and director, $80,379 
salary and 987 shares of common stock 
incentive compensation, 200 shares of com- 
mon stock PD. Anderson, director, 1,000 
shares of common stock; K. R. Bendetsen, 
director (from Sept. 1960); R. H. Taylor, 
director, 1,000 shares of common stock; 
©. O. Boshell, director and consultant, 800 
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shares of common stock; H. B. Higgins, 
director, 800 shares of common stock; 
A. W. Jones, director (from July, 1960), 
500 shares of common stock; W. A. Patter- 
son, director, 200 shares of common stock; 
F. R. Denton, director, 2,000 shares of com- 
mon stock; T. J. Hargrave, director, 200 
shares of common stock; J. J. MeCloy, di- 
rector, 200 shares of common stock; D. C. 
Swatland, director (since February, 1960), 
200 shares of common stock; E. Hopkinson, 
Jr., director, 400 shares of common stock: 
J. W. Reavis, director, 400 shares of common 
stock; J. M. Sehiff, director, 25,000 shares 
of common stock. Stocks are listed as of 
Jan. 16, 1961. 

Piper Aircraft Corp.—W. T. Piper, chair- 
man of the board and president, $45,564 
salary, 111,121 shares of common stock and 
154,350 shares held in a trust; N. Jd. 
Greene, director, 2,000 shares of common 
stock, 2,000 shares held as “attorney in 
fact’’ with no beneficial interest therein; 
R. K. Griffin, director, 696 shares of com- 
mon stock: E. N. Hunting, director, 502 
shares including shares held jointly with 
wife; W. C. Jamouneau, director, secretary 
and chief engineer, 200 shares of common 
stock; H. Piper, director and vice president- 
research and development, 24,449 shares of 
common stock including shares held jointly 
with wife and shares held in a trust: 
T. F. Piper, vice president and director, 
22,165 shares of common stock including 
shares held jointly with wife and shares 
held in a trust; W. T. Piper, Jr., executive 
vice president and director, 22,764 shares 
of common stock including shares held in 
a trust; C. W. Pool, treasurer and director 
200 shares of common stock including 
shares held jointly with wife. Salaries are 
listed for the fiscal year ending Sept. 39 
1960 and stocks are listed as of Nov. 25, 
1960. 
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Target in 14 countries 


The target is a Northrop drone. The countries using it are Belgium, Canada, Denmark, Great 
Britain, Iraq, Italy, Japan, Nationalist China, Netherlands, Portugal, Republic of Korea, 
Spain, Sweden, and West Germany. Northrop target drones and missiles, surveillance drones, 


and complete support systems are built by RAD IOPLAN E 


A DIVISION OF 


NORTHROP 





New Offerings 


Varian Associates, Palo Alto, Calif.; 
the company and its subsidiaries are 
engaged in the design, manufacture and 
sale of microwave tubes, electronic in- 
struments, vacuum equipment and 
electronic systems and components for 
military, commercial and industrial use. 
Offering is 347,883 shares of capital 
stock, for subscription by shareholders 
at the rate of one new share for each 
10 shares held; record date, subscrip- 
tion price and underwriting terms to 
be supplied by amendment. Of the 
proceeds, the company proposes to 
utilize approximately $3,570,000 for 
construction of two new buildings at 
its principal plant at Palo Alto, and 
for a new plant in Lexington, Ky.; 
$2,100,000 will be expended during 
the balance of 1961 and $4,500,000 
during 1962 for additional equipment 
required for expansion of the com- 
pany’s productive capacity; $1,500,000 
will be allocated for acquisition and 
development of an additional plant site; 
an unspecified amount of bank borrow- 
ings will be retired, and the balance 
added to working capital 


Advanced- Scientific Instruments, 
Inc., Minneapolis, Minn.; organized 
under Minnesota law in March, 1961, 
the company proposes to engage in 
the business of developing, manufac- 
turing, selling and leasing electronic, 
electro-mechanical and_ electro-optical 
equipment for use in the general cat- 
egories of scientific calculation, auto- 
mation and process control, data han- 
dling and processing, data recording, 
data communication, data conversion 
and guidance and navigation. Offering 
is 875,000 shares of common stock, 
for public sale at $1.15 per share. Of 
the proceeds (plus $112,000 proceeds 
from the sale of 112,000 common 
shares to the promoters), $100,000 
will be used for equipment, installa- 
tion costs and leasehold improvements, 
and 40% of the balance for develop- 
mental work during the first vear of 
operations, and 60% for general work- 
ing capital, including material, direct 
labor and overhead. 


Anelex Corp., Boston, Mass., en- 
gaged in the design, development and 
manufacture of high-speed printers and 
high-speed paper tape readers for use 
in association with computers and elec 
tronic data processing equipment or 
systems; it is also engaged in research, 
development and manufacture of other 
electronic and electro-mechanical sys- 
tems and equipment. A subsidiary is 
engaged in producing technical litera- 
ture and manuals for industrv and gov- 
ernment agencies. Offering is 17,204 
outstanding shares of common stock, 
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MISSILE CLEANING TOWER 
AIRCRAFT'S SANTA MONICA PLANT 


FULL-FLEDGED PARTNERS 
IN AMERICA’S VITAL 
AEROSPACE PROGRAM 


Detrex know-how and superbly designed prod- 
ucts are being supplied to the Aerospace 
Industry in constantly increasing amounts 


Practically every major industry in the country 
has benefited from the marked superiority of 
Detrex chemicals, equipment and service. 


Here is a combination of facilities and services 
unequalled in its field. 


There is only one Detrex—a single, quality 
source for all your metal cleaning requirements. 


Write today for detailed information on 
our products or services 


Perm-A-Clor NA (trichiorethylene) Vapor Generators 

Solvent Degreasers Phosphate Coating Compounds 
Ultrasonic Equipment Paintbond Compounds 

Aluminum Treating Compounds Extrusion and Drawing Compounds 
Alkali and Emulsion Cleaners Spray Booth Compounds 
Rust-Proofing Materials Industrial Washers 


‘wom INDUSTRIES, INC. 


BOX 501, DEPT. AW-761, DETROIT 32, MICH, 





( Advertisement) 


Airborne DC 
Amplifier 





Small, solid state, direct-coupled 
DC amplifier weighs only six ounces. 
Less than five cubic inches in vol- 
ume, this rugged, hermetically 
sealed instrument is available with 
solder, plug-in, coax or combination 
header arrangements and a variety 
of mountings. DC gain is 200 to 1000 
+0.75%. Input capability is 5 milli- 
volts differential at maximum gain; 
output capability is +5 volts into 
not less than 20K (single-ended). 

Microdot Inc., 220 Pasadena Ave- 
nue, South Pasadena, California. 


Temperature 


Transducer 


Small probe-type device for high 


and low temperature applications 
where high pressures and_~ severe 
flow conditions are imposed. Precise 
liquid or gaseous measurements to 
800°F. Tiny sensing element of de- 
posited platinum film allows high 
base resistance, extreme linearity, 
wide range capability, and fast re- 
sponse. Approved for ICBM envi- 
ronments. 

Microdot Inc., 220 Pasadena Ave- 
nue, South Pasadena, California. 
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Proved in history’s most demanding environmental laboratory — outer space — the 
custom designed unit shown above is typical of the development skill and production 
capability available from Microdot. The unit shown in miniaturized, pressurized, and 
features a solid state power supply that cannot be damaged by input/output overloads. 
Units are available in a complete range of modulation — CW, FM, Phase, and Pulse, 
with frequency coverage 100 to 5000 mc/s and output from 100 mw to 10 watts. 


Telemetry Capabilities at Microdot have been dramatically expanded with the recent 
acquisition of Spectralab Instrument Company. The highly regarded development 
skill, production capability, and working experience of Spectralab in the field of 
VHF and UHF cavities and related instrumentation is available from Microdot’s 


Instrumentation Division. This equipment, outstanding in its attention to vier, * 


zation and ruggedness, is a vital part of such important projects a 

Atlas, Pershing, Redstone and Echo 1. Pe 

UHF Telemetry Transmitters. Models 2406 and 2409, use a unique, autodhatichy 
stabilized circuit, with the output frequency referenced directly to a quartz crystal. 
This approach allows a greatly reduced size compared to the multiplier chain con- 
ventionally required to achieve crystal stability, as well as increased reliability due 
to a fewer number of parts. 

The transmitters have their own solid state power supply designed to provide a high 
ratio of rf output power to total power input. The frequency modulation circuitry is 
sufficiently linear to intraduce completely negligible distortion to the modulation 
signal. For further information, Cali Microdot or write for catalog sheet TT-1.. : 
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220 Pasadena Avenue 
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for public sale from time to time by 
the holders thereof in the over-the- 
counter market at prices related to the 
current market prices at the time of 
sale. Offering also includes: 10,000 
common shares, owned bv one of the 
selling stockholders, which are subject 
to purchase by three persons to whom 
options have been granted to purchase 
at $7.50 per share; 54,695 common 
shares, previously registered with> the 
SEC and which underlie’ warrants 
which were attached to an issue of 
debentures previously sold, which war- 
rants are exercisable after Januarv, 1961, 
at from $16 to $17.50 per share. Pro- 
ceeds from the exercise of the ‘warrants 
will be added to the company’s work- 
ing capital. 


Hathaway Instruments, Inc., Den- 
ver, Colo., engaged in the design, man 
ufacture and sale of electro-power 
recording instruments for the electric 
utilities industry, electronic measuring 
and testing instruments for commercial 
‘and militarv use, and airborne recorders 
used in certain phases of missile train- 
ing. Through wholly owned subsidia 
ries, the company is also engaged in 
the design, manufacture and sale of re 
sistors, trimmer potentiometers, printed 
circuits, airborne antenna, lightning 
arrestors, and electro-mechanical assem- 
blies; industrial electric motors and 
reduction gear assemblies; induction 
and dielectric heating devices; pneu- 
matic and hydraulic equipment used 
in the control surfaces of jet aircraft 
and missiles. Offering is 351,280 
shares of common stock; of this stock, 
an unspecified amount (up to 90,000 
shares) is to be offered for public sale 
by the present holders thereof 


Science Capital Corp., Philadelphia, 
Pa., organized under Pennsylvania law 
in March, 1961, the company is a 
small business investment company 
was expected to be licensed in May 
1961 under the Small Business Invest 
ment Act of 1940) and registered as 
1 closed-end non-diversified manage 
ment investment company under the 
Investment Company Act of 1940 
Business will consist of furnishing capi 
tal, through the purchase of equity and 
debt securities, to selected small busi 
ness concerns engaged principally in 
the field of applied science and modern 
technology; making long-term loans to 
such concerns; providing advisory and 
management counselling services and 
rendering specialized financial, admin 
istrative and technical assistance to 
such concerns in which the company 
has or will invest. Offering is 450,000 
shares of common stock for public sale 
it S8 per share; offering to be made 
on an all or none basis. Proceeds will 
be used to provide investment capital 
and management services. 
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NEW EECO HIGH-SPEED 
MAG TAPE REWIND UNIT 
$690, 6 WEEKS DELIVERY 


Tame your tape rewind problems at the industry’s lowest cost 
for all these features. Fast automatic stop when tape ends or 
power fails. Rewinds 1014” reel in 75 seconds. Constant ten- 
sion for unusually even winding. Tension selector. Universal 
hub accepts NAB, UNIVAC or IBM reels. Precision guides 
handle 14”, 34” or 1” tape without adapters. Unit takes reels 
up to 14” diameter. Operates on 115v ac, 60 cps, 150 va. Initial 
availability 6 weeks. Send for Data File TR-300. 


AUTOMATION DIVISION 
EE 1- 


Electronic Engineering Company of California 


1601 E. Chestnut Ave. ¢ Santa Ana, Calif. « KIn -5501 ¢ TWX: S ANA 5263 
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BUILT-IN CARGO LOADER 
PERMITS IMMEDIATE CONVERSION 
FOR OTHER MISSIONS 


“Mission module” design of the new, twin turbine- 
powered, Boeing-Vertol 107 means this truly versatile 
helicopter can perform a wide range of military as- 
signments — without costly or time-consuming conver- 
sion. A change from cargo mission to minesweeping 
can be made readily because of basic aircraft design. 


In addition, an integrated loading system can be 
built into this first all-mission, all-service helicopter. 
With the new system one man working alone can 
unload up to two tons of military cargo in three min- 
utes or less. Even under demanding field conditions, 
loading can be completed in as little as eight minutes. 
The fully integrated system makes use of the Boeing 
Vertol 107’s straight-in rear loading ramp. It includes 
recessed rollers and cargo beams which, when stowed 
inside the 107, serve as guides for vehicle wheels. A 
built-in hydraulic winch speeds loading, while the 
nose-up ground attitude permits fast gravity or taxi 
unloading. The loading system does not interfere with 
use of the Boeing Vertol 107 as troop transport, and 
troop seats can be quickly stowed along the fuselage 
sides to permit other “mission module” use—for ASW, 
land or sea rescue, medical air evacuation, missile 
site support. 


The Boeing Vertol 107’s capability to perform many 
missions such as these makes it the logical choice 
for today’s flexible and alert Armed Forces, 
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CAB Accident Investigation Report—Part I: 





Naeelle Oscillation Led to Electra Crash 


At 1525 c. s. t., on March 17, 1960, a 
Lockheed Electra, model L-188C, N 121US, 
owned and operated by Northwest Airlines, 
Inc., crashed approximately six miles from 
Cannelton, Indiana, after failure of the right 
wing. All 63 persons on board were killed 

Flight 710 departed Chicago, Illinois, at 
1438 c. s. t., on an intended nonstop flight 
to Miami, Florida. The flight was to cruise 
at 18,000 feet. All reporting points were 
made on time and the flight was progressing 
according to plan; no messages were received 
which indicated that the crew of Flight 710 
was experiencing any difficulties 

It is the conclusion of the Board that 
flutter was induced by oscillations of the 
outboard nacelles and that this reached a 
magnitude sufficient to fail the right wing 
Reduced stiffness of the structure and the 
entry of the aircraft into an area of severc 
clear air turbulence were contributing fac 
tors. 


INVESTIGATION 


Northwest Airlines Flight 710 of March 
17, 1960, a Lockheed Electra aircraft, N 
121 US, was scheduled between Minneapo 
lis, Minnesota, and Miami, Florida, with an 
intermediate stop at Midway Airport, Chi 
cago, Illinois. The crew consisted of Captain 
Edgar E. LaParle, First Officer Joseph C 
Mills, Flight Engineer Arnold W. Kowal, 
Stewardesses Constance M. Nutter and Bar 
bara A. Schreiber, and Flight Attendant 
Mitchell D. Foster 

Prior to departure the crew was briefed 
by the company meteorologist on the pres 
ent and expected weather conditions along 
the route. This briefing consisted of a gen 
eral discussion of the synoptic situation, a 
review of the en route and terminal fore 
casts, together with all sequence and pilot 
reports. The meteorologist said that thun 
derstorms which were located in Florida 
were discussed as was the intensity of the 
jet stream over the southeastern states, the 
latter because it appeared to be growing in 
intensity. No mention was made, however, 
of any clear air turbulence being present 
along the route 

A flight plan was prepared which indi 
cated a flight in accordance with instrument 
flight rules (IFR), via Victor Airways 2, 97, 
and 6, to Midway, a cruising altitude of 
15,000 feet, a true airspeed of 340 knots, 
and an estimated time en route of 53 
minutes 

The flight departed Minneapolis at 1251? 
and arrived at Midway at 1355; the trip to 
Chicago was routine. It should be noted 
that some of the passengers said the land 
ing at Chicago was very hard; others said 
that it was a normal landing in every respect 

During the short time the aircraft was 
on the ground at Chicago, approximately 30 
minutes, it was refueled and prepared for 


1All times herein are Central Standard 
based on the 24-hour clock. 


AVIATION WEEK, July 10, 1961 


continuation of the flight to Miami. While 
this was being done Captain LaParle went 
to the company operations office where he 
reviewed the latest weather information per 
taining to the flight. There is no company 
meteorologist stationed in Chicago. As a 
matter of company policy this same weather 
information was later attached to the flight’s 
clearance papers and given the crew prior to 
departure. These papers are kept in the 
cockpit throughout the flight 

The flight plan, prepared by the crew and 
filed with company operations, indicated a 
flight from Midway Airport via Victor Air 
way 53 to Peotone, Illinois, Victor 171 to 
Scotland, Indiana, Victor 243 to Chatta 
nooga, Tennessee, Victor 51W to Atlanta, 
Georgia, Victor 97 to Albany, Georgia, 
Victor 159W to Cross City, Florida, Victor 
7 to Fort Myers, Florida, and Victor 35 to 
Miami, Florida; a cruising altitude of 18,000 
feet, a true airspeed of 337 knots, and an 
estimated time en route of 3 hours and 37 
minutes. The clearance given the flight by 
Air Route Trafic Control (ARTC) was, 
“NW 710 cleared to the Miami Airport, 
Peotone, Victor 171 to Scotland, flight 
planned route, maintain 18,000.” 

The flight departed Chicago at 1438 with 
57 passengers, including one infant. The 
gross weight of the aircraft at the time of 
takeoff was 107,661 pounds; this was within 
the maximum allowable gross takeoff weight 
limitation of 110,590 pounds, which limita 
tion was imposed in order to comply with 
he maximum allowable gross landing weight 
at Miami. According to company records 
the center of gravity was within prescribed 
limits 

At 1445, the flight reported to the In 
dianapolis, Indiana, ARTC Center 
Milford, Illinois, at 18,000 feet and esti 
mating Scotland, Indiana, at 1512. At 1513, 
Flight 710 reported over Scotland maintain 
ing 18,000 feet and estimating Bowling 
Green, Kentucky, at 1535. At this time the 
flight was advised by ARTC to contact the 
Memphis, Tennessee, ARTC Center on 
124.6 mcs., at 1530. The 1513 contact was 
the last known radio communication with 
the flight. 

At approximately 1640, reports were re 
ceived by Northwest Airlines at Minneapolis 
that Flight 710 had crashed near Cannelton, 
Indiana. The time of the crash was estab 
lished as approximately 1525 

A radar operator at the Indianapolis Air 
Surveillance Station reported that he moni 
tored the flight by radar to within seven 
miles of Scotland, Indiana, and that the 
flight appeared to be normal 

Surface stations nearest to the 
ported a broken to overcast cloud deck from 
the Chicago area to Terre Haute, Indiana, 
with an average base altitude of 1,500 feet 
above the ground. Above this cloud deck 
was a second cloud layer which was broken 
to overcast with its base at approximately 
4,000 feet. This upper layer extended from 
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LITTON auuinertiAc 
AUTOMATIC NAVIGATOR 


INSTALLED IN AN OPERATIONAL FIGHTER 


NEW PROOF OF LITTON’S CONTINUING CONTRIBUTIONS TO THE DEVELOPMENT OF 
INERTIAL NAVIGATION IS FURNISHED BY THE LN-3-2B AUTOMATIC NAVIGATOR THAT 
IS NOW BEING INSTALLED IN CANADA’S CF-104 FIGHTER. 


Three-hundred-and-sixty-degree free- 
dom of aircraft maneuver on every 
axis is made possible by four-gimbal 
isolation of the Litton stable platform 
that keeps the system’s accelerometers 
aligned in inertial space. Voltage 
signals from the accelerometers are 
transmitted to a computer where they 
are integrated to compute vehicle 
position components. 


In addition, an adapter unit provides 
27 outputs of pitch, roll and heading 
angles and ground speed to other 
equipment in the aircraft such as 


bombing computer and autopilot. 


In flight, tight servo loops hold all 
sensitive elements of the stable plat- 
form at null regardless of acceleration. 


Any relative motion between the gyro 
case, which is fixed to the platform, 
and the floated gyro rotor, which is 
fixed in space, is sensed and corrected 
to keep the platform including accel- 
erometers oriented to vertical and 
north. Any acceleration along an axis 
produces an accelerometer torquer 
current which is proportional to the 
applied acceleration. This torquer 
current holds the accelerometer at null, 
and the same signal is transmitted to 
the navigation computer. 


Another indication of the scope and 
caliber of Litton inertial engineering 
is the new combined doppler and in- 
ertial navigation system being pro- 
duced by Litton Systems for the 




















Lockheed P3V-1 anti-submarine pa- 
trol aircraft. The inertial system 
continuously measures accelerations 
along the two horizontal axes and 
computes. velocity components and 
aircraft position in latitude and longi- 
tude. Velocity information from the 
AN/APN-122 doppler radar is used 
in the inertial navigation system to 
optimize system performance. 


A half dozen other Litton inertial 
navigation systems have been success- 
fully developed to the operational 
phase. Still others are now in earlier 
phases of development 


EXAMINING LN-3 STABLE PLATFORM UNDER TEST AT LITTON’S WOODLAND HILLS, 
CALIF. FACILITY ARE L-R: VIC SYMONDS, LITTON-CANADA; P, LUTH, LITTON-CALIF; 
D. BELYEA, DOP. 


These programs are being carried for- 
ward by engineers specializing in 
inertial navigation and related tech- 
niques. By engineers with their own 
long-range plans, and the ability to 
make important contributions to 
inertial engineering. By engineers who 
prefer engineering to paper work. By 
engineers willing and able to see a 
job through from concept to product. 


Are you specially qualified in inertial 
equipment, computers, data process- 
ing systems, tactical data systems, dis- 
plays, advanced communication tech- 
niques? Write today to Donald Krause, 
Research & Engineering Staff, Litton 
Systems, Inc., 336 No. Foothill Road, 
Beverly Hills, California. 

Qualified applicants will be considered regardless of race, creed, 
color or national origin 


LITTON 
SYSTEMS, INC. 


Beverly Hills, California 


DIVISION OF LITTON INDUSTRIES 





creased speed and descended from between 
20,000 and 25,000 to 15,000 feet because 
of heavy to severe clear air turbulence—B-57. 
@ 1640 c. s. t., Louisville to Nabb, Indiana, 
severe clear air turbulence 19,000 feet— 
DC-7. 
e@ 1830 c.s.t. Cincinnati, moderate to severe 
clear air turbulence 11,000 to 17,000 feet— 
Constellation 

rhe synoptic situation as reported on the 
surface weather chart for the midafternoon 
of March 17, 1960, was as follows: A low 
pressure area was centered over the northern 
portion of the lower peninsula of Michigan 
This low pressure area extended to high 
levels (above 30,000 feet). A marked trough- 
line at all altitudes extended southward from 
this low along the Illinois-Indiana_ border. 
\ ridge of high pressure extended from the 
southern plains northeastward across Arkan 
sas, western Tennessee, central Kentucky. 
and into southern Ohio 

The written forecasts published by both 
Northwest Airlines and the United States 
Weather Bureau and available to the crew 
of Flight 710 at Minneapolis and Chicago 
reflected the wind field as shown by the 
observed data. It is important to note, 
however, that neither of these sources of 
weather information mentioned the possi- 
bilitv of clear air turbulence along the route. 


WITNESSES 


Approximately 75 groundwitnesses who 
were near the accident scene and a number 
of airmen who were flying in the area at 
the time were interviewed, 

The laywitnesses were located within an 
area that included the most distant places 
from which the aircraft could be seen or 
the aerial explosion heard by a person having 
normal vision and hearing 

A composite description of what these 
witnesses saw and heard follows: The time 
was 1515. The weather was clear except for 
scattered cumulus clouds with bases at about 
4,000 feet; visibility was good. The aircraft 
was flying in an approximate north to south 
direction, in level flight, and at a high alti- 
tude. Suddenly two puffs of white smoke 
were seen. Seconds later these were fol- 
lowed by a large cloud of dark smoke. Two 
loud explosions were then heard and a large 
object was seen to emerge from the smoke 
cloud and fall nearly vertically, trailing 
smoke and flame. Smaller objects were later 
seen to fall. The fuselage continued in level 
flight for a few seconds and then fell to the 
ground describing a large trajectory arc as it 
did so. It struck the ground with such 
terrific force that debris was thrown nearly 
250 feet into the air 

Six USAF aircraft were on a refueling 
mission in the area at an altitude of 31,000 
to 32,000 feet. Three of these aircraft were 
KC-135s and three were B-52s. Airmen 
manning these aircraft said that they first 
saw the smoke trail of this accident at 1532. 
The cloud was the shape of a child’s top, 
dark in color as if produced by burning some 
product with a petroleum base. The bottom 
of this smoke disappeared into scattered 
clouds. A horizontal stream of dark smoke 
which began a considerable distance north 
terminated at the smoke cloud 

Ihe smoke cloud was first sighted when 
thev were 26 nautical miles north-northwest 

f it. Their bearing of approximately 170 
degrees nearly paralleled the course of Flight 
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710. They passed abeam of the smoke cloud _ aircraft pact forces formed a crater 
at 1539, at which time they were about 12 which 1 red 30 feet across its top from 
nautical miles west of it east ti t and 40 feet from north to 

During the seven-minute period, from first — south; it 2 feet deep. Most of that 
sighting the smoke of the abeam check, the __ porti: 4 uircraft which struck the 
smoke cloud and streamer retained its origi- ground f g this crater disintegrated and 
nal form with little or no indication of thin it. Only a few fragments 
dissipating or breaking up. The USAF air f wr re visible in the bottom of 
men estimated the smoke cloud to be at _ the crat \ shallow depression 2 feet deep 
an altitude of 25,000 feet 11 feet le extended southward from 

rater for a distance of 16 feet 

WRECKAGE DISTRIBUTION I f the left wing were visible 

The major portion of the aircraft struck in th ion. Portions of the vertical 
the ground in a nearly vertical attitude in a tail dded in the west rim of the 
field where the ground sloped to the south crater with t rumpled upper end of the 
The soil at the point of impact was soft rudde truding from the ground. Pieces 
and contained no rocks. Small] trees near of hor tail structure were imbedded in 
the point of impact were not struck by the — the nort of the crater. A smoldering 
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UNSEEN BUT NEVER LOST. Far down in the secret depths of the sea America's Polaris 
submarines can cruise for many weeks, poised for free world defense. Without surfacing, 
men of these submarines can pinpoint their exact position constantly. The equipment to 
perform this precise duty is called Mark Il SINS (Ship's Inertial Navigation System). The 
first operational SINS was designed, built, and delivered in record time by Autonetics. 


Electromechanical Systems by Autonetics fy) Division of North American Aviation 





fire burned below the surface of the crater 
bottom for several days until extinguished 
during excavation. The impact explosion 
hurled small pieces of wreckage in all direc- 
tions from the crater, the greatest distance 
being approximately 1,500 feet to the east 
ind southeast. ‘The heaviest concentration 
f wreckage scattered by the impact ex 
plosion was in the southeast quadrant within 
1 radius of 100 feet from the crater. The 
southwest quadrant contained a moderate to 
licavy concentration of pieces, and only a 
light scattering of pieces was found in the 
northwest and northeast quadrants. The 
geographical location of the crater was 
37°54"38’N. Lat. and 86°38”W. Long., or 
ipproximately six miles due east of 
Cannelton 

The south end of the crater contained 
the No. 2 engine and propeller, parts of the 
left main gear, and wing structure, including 
flap pieces, aileron, and trim tab sections 
he north end of the crater contained the 
fuselage structure, cockpit control system, 
clectrical panel bits, various system com 
ponents, nose gear picces, elevator torque 
tubes and midder- post, bits of tail structure, 
servos, etc. Upon removal of the wreckage 
from the crater it was apparent that the 
fuselage with its tail, most of the left wing, 
ind the No. 2 powerplant had contacted 
the ground in an almost vertical nose-down 
position. 

All structure removed from the crater 
was found to be severely fragmented from 
the ground impact 

At the completion of the excavation the 
main crater measured 53 feet across the top 
from north to south, excluding the extension 
into the area where the left wing pieces and 
No. 2 engine and propeller were removed 
The measurement across the top east to 
west was 44 feet. The excavation of the 
crater was continued to a depth of 31 feet 
until there was no further evidence of any 
structure remaining in cither the sidewalls or 
bottom 

A preliminary survey of the accident area 
by helicopter disclosed that, in addition to 
severely fragmented wreckage at the crater, 
the main portion of the right wing, the 
outboard powerplants, and many small 
pieces of wreckage were widely scattered in 
a general direction north and_ northeast 
from the crater 

Approximately 350 soldiers from nearby 
Fort Knox were used in a ground search of 
a 21-square mile area. The soldiers covered 
this area by walking in a iine abreast. In 
vestigating personnel followed the line of 
soldiers, marking, identifying, and plotting 
the location of each scattered piece of 
wreckage as it was found 

The parts which separated from the air- 
craft in flight consisted of the complete right 
wing with powerplants, the outer end of the 
left wing and aileron, the No. 1 QEC and 
nacelle, and the outboard portion of the 
left elevator 

The right wing was found on a bearing 
of 10°30”30’ at a distance of 11,291 feet 
from the crater. The Nos. 1 and 4 power 
sections and their respective propellers with 
reduction gears were found as four separate 
pieces all within a radius of less than 2,000 
feet of the right wing. Nearly all of the 
scattered parts of the right and left wings 
and the outboard nacelles were distributed 
along a path approximately one mile wide 
and nearly seven miles long. The magnetic 
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Smith and Jones, both 50% marksmen, decide to fight a duel 
in which they exchange alternate shots until one is hit. What are 
the odds in favor of the man who shoots first? —Contributed 


Bet on our Triad Division to turn out the transformers. They’ve 
done it again with their new TV powers, 1/3 more powerful 
than units of like size and weight. The core material is a grain- 
oriented steel, “Triple-X”” by name, which permits much greater 
flux density without saturation. For m« nformation on Triple- 
X Powers, write: Triad Transformer Corporation, 4055 Red- 
wood Avenue, Venice, California 


ANSWER TO LAST WEEK’S PROBLEM: As we have to exclude com- 
plex and improper fractions and recurring decimals, the simplest 
solution is this: 79 + 5 1/3 and 84 6. Both equal 84 1/3, 
LITTON INDUSTRIES, INC. 
Beverly Hills, California 
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AN/MRC-66 Communication Central provides a 20-mile mobile 
radio telephone system between a dozen tactical units on the 
move...plus full compatibility with other radio and wire circuits. 
This advanced single sideband concept, developed by Motorola 
for U.S. Army Signal Corps, offers the transmission of 
simultaneous voice, teletype, facsimile and data transmission 

far superior to conventional modulation systems. SSB also allows 
more channels in a given portion of the crowded RF spectrum 
and more systems in a given area. * Automatic Output 

Control insures uniform signal reception regardless of whether 
vehicles are deployed 100 feet or 10 miles from the Central. 
Three operating modes— Normal, In-Channel Net and Emergency 
Net— enhance the basic system flexibility. % Simplification 
inherent in Motorola’s concept and modular design affords the 
highest possible degree of reliability and maintainability 


in the field. Detailed information is available on request. 


Military Electronics Division ® MOTOROLA 


Qualified technical personnel 
are invited to apply 


CHICAGO 51, Illinois, 1450 North Cicero Avenue 
SCOTTSDALE, Arizona, 8201 East McDowell Road 
RIVERSIDE, California, 8330 Indiana Avenue 





heading of this scatter path was approxi- 
mately 70 degrees or at nearly right angles 
to the flightpath, with the heavier of the 
scattered pieces found at the west end and 
the least dense at the east end 

The outlying components of the aircraft, 
the powerplants, and propellers were trans 
ported by Army helicopter to an area near 
the crater. From that location all of the 
salvaged aircraft structure was transported in 
CAB sealed vans to the Lockheed Aircraft 
Corporation at Burbank, California, for 
further examination. The powerplants were 
similarly transported to the Allison factory 
it Indianapolis, Indiana 


AIRCRAFT STRUCTURES 


Study of the wreckage and wreckage distri- 
bution at the scene of the accident disclosed 
that the outboard powerplants and engine 
support structures, the complete right wing, 
and the outer portions of the left wing and 
aileron separated from the reSt of-the air 
plane in flight during such a short time 
interval that the sequence of these separa- 
tions was not apparent. In addition, the 
main wreckage, the outboard engine support 
structures, the outer end of the left wing, 
and the portion of the right wing between 
the fuselage and the inboard nacelles, were 
so severely disintegrated that detailed study 
was necessary to identify numerous pieces of 
wreckage and to determine the nature of the 
failures. 

To facilitate the necessary detailed study 
of the wreckage, various “reconstructions” of 
different parts of the structure were made 
in a restricted area at the Lockheed factory 
Primary interest centered on the outboard 
engine support structures and on the inboara 
portion of the right wing. As a result, 
these portions of the structure were mocked 
up in three dimensions. Simpler “recon 
structions” were used in connection with the 
rest of the wing, the horizontal tail, and 
the vertical tail. Flight contro] system parts 
ind fuselage wreckage were examined with 
out “reconstruction.” 

Numerous fractured pieces of wreckage 
were subjected to metallurgical examinations 
ind analyses in the Lockheed laboratories 
I hese examinations disclosed no evidence of 
fatigue cracking, nonconforming material, 
over-torquing of nuts, or mussing attach 
ments. They did yield evidence as to the 
direction of loads producing failures 

Examination of the fuselage, the vertical 
tail, the landing gear, and the flight control 
systems disclosed no indication of malfunc 
tion or failure prior to impact with the 
‘round, other than control system failures 
resulting from the right wing separation in 
flight 

The only indication of malfunction ot 
failure in the horizontal tail, prior to impact 
with the ground, was that the portion of the 
left elevator outboard of the hinge of sta 
tion 147.8 disintegrated and separated from 
the airplane. As indicated by the wreckage 
listribution, this occurred appreciably subse 
juent to the wing and outboard powerplant 
separations and very shortly before the main 
wreckage struck the ground. The separated 
pieces of clevator skin bore numerous 
wrinkles and small tears in the wrinkled 
ireas as a result of repeated deformations of 
high magnitude consistent with both upward 
ind downward twisting and bending of the 
clevator. This damage is typical of flutter 
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TIME TRICK 


FIND A NEEDLE IN A 13- FOOT HAYSTACK IN I SECOND 
WITH EECO’s TIME-CODED jE 
MAGNETIC TAPE SEARCH 

AND CONTROL SYSTEMS 


That’s searching 1200 feet of 
multi-channel tape in 90 sec- 
onds. This is the kind of per- 
formance that instrumentation 
and data reduction engineers are 
experiencing with EECO time- 
code referenced magnetic tape search-control systems. Time-coded for either 
binary or binary-coded decimal readout — Atlantic Missile Range, IRIG 
or NASA. EECO search-control systems automatically search, detect, and 
play back the type and quantity of data you nate in a matter of seconds 
to minutes. Time-coded EECO search-control systems end speed variation 
inaccuracies. Continuous display of time code to within 1 second of data 
location. Search-to-recording speed ratios to 64/1. No manual switching 
or plug changing to compensate for speed changes. Fully automatic with 
Broad compatibility. Low 
the needle yet? 


EECO 822 Tape Search and Control System 
Referenced for Atlantic Missile Code Ranges 


manual search options. Solid-state compactness 
initial cost. Low maintenance cost. P.S. Foun 


EECO SEARCH AND CONTROL SYSTEMS 





Automatic ane Manual Gos. | Recorded Time Code 
Systems Santa Ana) Systems |San ta Ana) | Required For Search 





EECO 821} $10,200 EECO " BCD code as produced by TCG* 
t 


ttco 802 Eg n AFB and Atlantic Missile Range 
codes) 


EECO 822 9,500 EECO 842 4,750 
Pp 4+. + t 


= 7 a apa 
EECO ane | 10,200 | EECO 843] 5,100 BCD code as produced by TCG* 


20- Bit, 24-hour 
EECO 803 





36-Bit, 365-d BCD code as produced by TCG* 


EECO 830 12,500 EECO 850 7,500 |FECO ‘gio (NA 1h and IRIG codes) 














zECO B01" 
17-Bit, 24-hour, Binary Code as produced by TCG* 
| 





*Time Code Generator 


Electronic Engineering Company of California in sie 


1601 E. Chestnut Ave., Santa Ana, Calif KImberly 7-5501 ¢ TWX: S ANA 5263 


97 





Magnavox continues to maintain a position 
of leadership in the airborne communica- 
tions field. 

Magnavox engineering, in conjunction with 
the Air Force, has developed an advanced 
airborne communication system that is de- 
signed to meet the requirements of the 
future. Utilizing wide band techniques, such 
functions as television relay for bomb 
damage assessment, data link for control 
and identification, and many other forms 
of air-to-air and air-to-ground communica- 
tions can all be realized over the same 
equipment as used for voice. 


COMMUNICATIONS 














Magnavox 


AN/ARC-—5SO SYSTEM 


MISSILES 
DATA HANDLING 


THE MAGNAVOX CO. ® DEPT. 412 @ Government and Industrial Division e FORT WAYNE, IND. 
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in conventional sheet metal construction. 

The left wing “reconstruction” disclosed 
that from an irregular fracture line, roughly 
centered at station 482, inboard to the 
fuselage the left wing structure, aileron, and 
flap remained attached to the fuselage until 
it struck the ground. The portions of the 
left wing and aileron outboard thereof 
fragmented and separated from the airplane 
in flight. Study of the fractures in the outer 
end of the wing box section disclosed that 
they resulted from excessive fluid pressures 
pushing the upper and lower covers and the 
front and rear spars away from the inter- 
mediate truss-type ribs. Similarly, outward- 
acting fluid pressure pushed the solid tip 
rib at wing station 584 off the ends of the 
spars. This rib is the outboard bulkhead of 
the outboard fuel tank, which extends in- 
board to wing station 221, with no inter- 
mediate bulkheads or bafhies other than the 
truss-type ribs at 17 to 18 inch spacings. 
Failure and separation of the outer end of 
the left aileron resulted from rearward bend- 
ing as a consequence of the wing box section 
disintegrating. 

Similar but lesser damage was found at the 
outer end of the right wing box section. 
There a large segment of the upper cover 
was forced upward off the truss-tvpe ribs and 
separated from the wing in flight. In ad 
dition, the solid end rib at station 584 and 
the outer end of the front spar web were 
bulged outward and partially separated from 
each other. The damage to the outer ends 
of both the right and left wing box sections 
is consistent only with excessive pressures 
generated by fuel in the partially filled out 
board tanks ramming into the outer end as a 
result of high rotational accelerations as 
sociated with failure of the right wing at 
the root. Overpressurization of the outboard 
tanks during refueling would have caused 
prior distress much farther inboard. 


DAMAGE STUDY 


Study of the damage to the right wing 
between the fuselage and the inboard nacelle 
disclosed a fracture in the front spar at wing 
station 78 and one in the rear spar at wing 
station 101. These were the inboard ends 
of the spar sections which remained with the 
separated right wing. The upper and lower 
wing covers and ribs between the spars in 
this area were shattered and many picces 
fell to the ground separately when the wing 
separation occurred. The hinged leading 
edge between the fusclage and the right in- 
board nacelle also fii to the ground sepa- 
rately in a number of pieces. 

This hinged leading edge séparated from 
the wing by the upper skin pulling off the 
rivet heads in a generally forward direction 
it the attachment to the terminal extrusion 
which connects to the upper cap of the 
front spar. After this failure the leading 
edge rotated downward to the limit of 
travel of the piano hinge which attaches to 
the lower cap of the front spar, and the 
tear lugs of the piano hinge fractured in 
bending. The end ribs of this hinged leading 
edge were damaged by interference with 
the ends of the adjoining fixed leading edge 
sections. Some of this damage was normal 
service wear from interference with the gap 
seal back-up angles. Superimposed on this 
were scratches and rib deformations from 
abnormally large up-and-down movement of 
the hinged segment relative to the fixed 
segments and from abnormally large up-and- 
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down spanwise bending deflections. 

Prior to separation of the inboard hinged 
leading edge from the wing, as indicated by 
an abrupt discontinuity in the direction of 
the leading edge upper skin pulling off the 
heads of the rivets in the seam paralleling 
the upper spar cap, a section of the right 
wing front spar upper cap flange buckled 
upward, separating from the vertical leg of 
the Spar cap with outward progression of 
the crack between stations 75 and 89. At 
and adjacent to station 78 the upper part 
of the front spar web buckled and took an 
“S’-shaped deformation after the above 
mentioned flange separation. At station 78 
there was also a vertical fracture of the front 
spar web, which preceded a horizontal frac 
ture extending outboard from station 78 
Ihe rear spar failed at station 101 in rear 
ward bending. Tears of the spar cap flanges 
from the vertical legs of the spar caps 
progressed outward considerable distances 
from the spar fractures 

The upper and lower covers of the Electra 
wing consist of long 7178 and 7075 alu 
minum alloy extruded planks machined to 
form spanwise stiffeners integral with the 
skin. The low energy absorption and yield 
ing of these materials prior to failure results 
in fractures singularly lacking in indications 
of the loads producing failure and of failure 
progression. However, the fact that irregu 
larly saw-toothed diagonal fracture lines in 
the bottom cover of the right inboard wing 
extended from the front spar at station 83 
to the aft edge of plank + at station 155 
and from the aft edge of plank 5 at station 
155. to the rear spar at station 95, indicates 
repeated reversals of loading 
breakup. 

Laboratory examinations of the fractures 
also disclosed some indications of both ten 
sion and compression due to alternate up 
ward and downward loading of the wing 
combined with corresponding reversals of 
shear due to torsion. Slight spanwise bow 
ing of two large separated pieces of the lower 
cover in this area is consistent with perma 
nent set due to long column buckling at a 
time when the ribs at stations 83, 101, and 
119 were providing little or no lateral re 
straint 

The fractures of the right wing upper 
cover between the fuselage and the inboard 
nacelle had some characteristics of local 
compression buckling of the upper surfac 
between stations 83 and 101 and some 
characteristics of the wing hinging about a 
chordwise line through the upper surface 
between stations 83 and 101 after the 
structural integrity of the front spar and 
lower surface was destroved. Directly aft of 
the front spar, at and adjacent to station 
83, the upper cover fractures urred in 
conjunction with the spar cap flange separa 
ting from the vertical leg and_ buckling 
upward 

Reconstruction and study 
wing ribs at stations 83, 101, 1-1 
and 155 disclosed no uniform 


during the 


+ 


failure in the diagonals, partly due to th 
lack of sufficient evidence to make a positive 
determination of the exact manner in which 
most of the diagonals failed 
there were a few positive instances of fail 
ure consistent with nosedown torsional load 
ing. 

Several of the rib diagonal failures wer« 
quite similar in appearance to corresponding 
ones found in an American ‘Airlines’ Electra 


However, 
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TYPICAL FUNCTIONS OF 
BARBER-COLMAN SYSTEMS 


Controlling temperature of missiie 
guidance compartments and 
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Controlling temperature of missile 
measurements compartments. 

Contr ng preflight cabin temperature 
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KNOW YOUR ALLOY STEELS... 

This is one of a series of advertisements dealing with basic 
facts about alloy steels. Though much of the information ts 
elementary, we believe it will be of interest to many who may 
find it useful to review fundamentals from time to time. 


c 2 for Strength 
VW, - ». Economy 


-.. Versatility 


Flame-Hardening Alloy Steels 


The process known as flame-harden- 
ing involves the direct application 
of flame to the surface of steel, 
heating it above the transformation 
range, then hardening it by quench- 
ing. The primary purpose of this 
process is to achieve surface-hard- 
ness without affecting core proper- 
ties. Jets of flame are played directly 
on the steel, and hardness penetra- 
tion can be made to vary consider- 
ably. In alloy steels this depth will 
range usually from 0.03 to 0.12 in., 
the actual figure depending upon 
the method of heating and quench- 
ing used. 

Unlike carburizing, flame-hard- 
ening does not involve the absorp- 
tion of extraneous elements by the 
steel. There is no alteration of the 
chemical composition. To put it 
simply, the steel must have its 
own self-hardening characteristics; 
it cannot be dependent upon car- 
bonaceous salt baths, gases, and 
other media. 

Flame-hardening is not a _ sub- 
stitute for the conventional fur- 
nace method. Each has its uses. 
The particular virtue of flame- 
hardening is that the flames can be 
directed to localized areas. The fur- 
nace, on the other hand, is gener- 
ally more economical and feasible 
when parts produced in large quan- 
tities must be hardened all over. 

Any type of hardenable steel, 
alloy or carbon, can be flame-hard- 


ened, and there will usually be no 
scale or pitting. The alloy content 
is the governing factor when deter- 
mining the quench. In some cases 
a rapid quench is required; in 
others, it can be as slow as air-cool- 
ing. Tempering presents no prob- 
lems, for flame-hardened steel can 
be tempered as if hardened to the 
same degree by other methods. 

A list of typical flame-hardened 
parts includes such familiar items as 
gear and sprocket teeth, and certain 
types of cams and rollers, and shoe 
treads. A complete list would in- 
clude many other parts that often 
require a localized hardening treat- 
ment, especially for wear-resistance. 

When you need information about 
flame-hardening methods, please 
feel free to consult with our techni- 
cal staff. Bethlehem metallurgists 
will work with you, at no obligation, 
and you can depend on their sugges- 
tions. You can rely on Bethlehem, 
too, as a source of alloy steels . 
for Bethlehem makes the complete 
range of AISI standard grades, as 
well as special-analysis steels, and 
all carbon grades. 


This series of alloy steel advertise- 
ments 1s now available as a compact 
booklet, ‘‘Quick Facts about Alloy 
Steels.’’ If you would like a free copy, 
please address your request to Publi- 
cations Department, Bethlehem Steel 
Company, Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BET HLEHEM, PA. Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 





after the main landing gear wheels struck 
a snow bank during takeoff. A portion of 
the lower cap of the rib at station 83, which 
remained attached to one piece of lower 
cover by Huck bolts at the plank 1-2 and 3-4 
splices, had all rivets sheared in a random 
pattern at five of the six “H” clips between 
the above-mentioned points. On this piece 
of rib cap there were abrasions due to rub- 
bing of separated diagonals against the cap 
and of one rib tab on the mating “H” clip. 

In this area of the wing most attachments 
of rib caps to diagonals and to the wing 
cover failed. Both the random pattern of 
the failures and the abrasions on mating 
parts are indicative of dynamic conditions 
with high and changing stresses in the wing 
covers during and after the rib failures. This 
random pattern of rib and rib attachment 
failures in the No. 3 tank area is entirely 
inconsistent with known failures produced 
by overpressurization of an Electra fuel tank. 

Study of the damage to the left outboard 
engine support structure and nacelle dis- 
closed that the lower right longeron fitting 
aft of the firewalk failed in a clean tension 
break. After this the front end of the en- 
gine support moved upward and to the left 
with progression of damage until separation 
from the airplane occurred. Laboratory ex- 
aminations of the Lord mounts which sup- 
port the propeller reduction gear box dis- 
closed evidence of repeated bottoming due 
to abnormal loading in various directions. 

Numerous curvilinear scratches, approxi- 
mately partial ellipses, on the outer surface 
of the swirl straightener extension and se- 
verely scratched areas on the inner surface 
of the tail pipe bell mouth indicate repeated 
interference due to large cyclic motions of 
the engine relative to the wing prior to 
gross over-all displacement of the engine 
support structure from its normal position 
Initial failure of the nght outboard engin 
support structure consisted of a tension 
separation of the upper left longeron from 
the attach fitting at the firewall. The front 
end of the engine support then moved 
downward and to the right and rotated with 
the propeller with progression of damage 
until separation from the wing occurred. In 
the process of destruction the right lower 
longeron tore off the rear attach fitting with 
repeated interference between the longeron 
and fitting. The Lord mounts which sup 
port the propeller reduction gear box also 
were damaged due to abnormal loading 
various directions. 


LABORATORY TESTS 


Numerous fractured fittings and parts of 
the left and right outboard engine support 
and nacelle structures were subjected to 
laboratory examinations. These examina- 
tions disclosed no evidence of fatigue crack- 
ing, nonconforming material, overtorquing 
of nuts, or missing attachments. All efforts 
failed to disclose positive evidence identify- 
ing any of the noted damage to the out 
board engine support and nacelle structures 
as having existed prior to the last flight 

All recovered wreckage was examined for 
evidence of fire having caused the disinte 
gration in flight. Only one probable area of 
fire prior to the right wing separation was 
found. This was in the aft part of the right 
outboard nacelle and the portion of the flap 
aft thereof and was only of sufficient dura- 
tion to melt thin aluminum alloy sheet prior 
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to impact with the ground. It produced no 
weakening of the structure in the areas 
where the inflight separations of the right 
wing and outboard engine support structure 
occurred. 

This accident was characterized by sepa- 
ration in the air of portions of Nos. 1 and 4 
powerplants as well as the right wing. Major 
powerplant components were found along 
the wreckage path in the following order: 

@ No. 4 propeller, reduction gear assembly, 
and torquemeter. 

@ No. 1 propeller and major portion of the 
reduction gear assembly. 

@ No. 4 power section. 

@ No. 3 powerplant in its entirety with the 
right wing. 

@ No. 1 power section, torquemeter and a 
portion of the reduction gear assembly. 

@ No. 2 powerplant in crater at the fuselage 
site. 

All components lay at the location at 
which they first contacted the ground ex- 
cept for a minor displacement downslope 
of the No. ] power section 

There was no fire damage on any of the 
powerplants. The blades of all propellers, 
except those of No. 2, were found in their 
entirety with or in the immediate vicinity 
of their respective hubs. The No pro 
peller, along with the remainder of the 
powerplant, was dug from the fuselage crater 
site and only identifiable portions of all 
blades were recovered 


CONTROL SYSTEMS 


Powerplant control systems were damaged 
by separation and impact so that they re- 
vealed no reliable information with respect 
to power configuration at any time prior to 
impact 

-xamination of the engines and propellers 
for operational failure included 
@ Oil systems for significant contamination 
@ Propeller reduction gear and accessory 
drive systems for gear and/or bearing failure 
© Torquemeters for rotational interference 
@ Power section rotors for rtemperature, 
bearing distress, or rotor failures 
@ Safety couplings for typical 
decoupling markings 
@ Fuel pumps and fuel controls for signif 
cant contamination or ¢ of malfunc 
tion or failure 
@ Propeller pitch-change me 
significant contamination o1 
malfunction failure 
@ Propellers and engines 
overspeeds 

This examination was negative with re 
spect to evidence of operational failures. 
Examination of the Nos. | and 4 power- 
plants showed that the struts remained with 
the power section of both engines. The 
torquemeters remained with the No. 1 en- 
gine power section and with the No. 4 pro- 
peller reduction gear assembly. Separation 
of No. 1 engine occurred through the 
reduction gear case at approximately the 
diaphragm split line. Stud failures that 
occurred at separation were necked down 
and bent in a pattern showing counter- 
clockwise rotation of the forward part as 
separation occurred. The separation frac- 
tures of Nos. 1 and 4 engines did not show 
evidence of fatigue or post separation mark- 
ings which indicated load reversals 

The inner surface of the air inlet hous- 
ings and compressor cases of Nos. 1, and 4 
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ideas you can use from 
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ZIPPERED DUCT SEAL. BFG zipper closures 
permit easy access to enclosed equipment 
such as this air duct. Seals effectively against 
gases, dust, dirt, corrosion. BFG 
can be custom-fabricated for your 
or supplied as part of a complete 


liquids, 
zippe rs 
product, 


closure 


EEL TE LOE RE a 
eS: 
Ble 


LEXIBLE FUEL-LINE CONNECTOR. Special 
bber joint reinforced with metal 

il for aircraft fuel line systems. 

iectors serve as expansion and 

nts where loads and deflections 

Withstand bending and torsion 


HEAT PACKAGE. BFG fabricates rubber shapes 
gral electric heating elements for 
controlling ice formation in localized areas 
such as air intakes, cowls, propeller blades, 
Fabricated to fit perfectly to com- 
plex curves or odd shapes. 

For more information check your 
B.F.Goodrich Aviation Products Represen- 
tative, or write Aviation Products, a division 
of The B.F.Goodrich Company, Dept. AW-7A, 
Akron, Ohio. 
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Diameter, 29”, Weight, 1000 ibs 
Material, Astroloy 


Length, 22” 

Weight, 45 ibs 
Material, High-strength 
nuckel-base alloy 


Length, 18” 

Weight, 10 tbs 

Material. wonbase, high- 
temperature alloy 


+ ‘’. 


Diameter, 244° 
Weight, 191 ibs 
Material, Titanium 


Diameter, 19” 
Weight, 143 ibs 
Material. High-strength 


ae ain that deliver 
dependable thrust 


When highest performance levels are demanded of jet en- 
gines—military and commercial—the source most often 
specified for critically-stressed forgings is Wyman-Gordon. 
Here an unmatched backlog of aircraft propulsion forging ex- 
perience, dating from the industry’s earliest days, gives assur - 
ance of optimum part integrity. Here a vital, continuing pro- 
gram of metallurgical research brings to turbine components 
the exceptional properties of newest exotic metals and alloys. 
But most particularly, here the counsel of forging specialists 
Diameter, 10” can help your units reach higher output levels—longer life 
ly tone : in any thrust rating. For assistance on current or prototype 
designs call or write Product Manage, ‘é urbine Applications. 
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engines were rubbed by the compressor 
blades. There were aluminum deposits on 
the thermocouples and turbine nozzles of 
the same engines. The high speed pinion 
of No. 1 engine remained with the torque- 
meter assembly. Spiral marks were evident 
on the drive side of the pinion gear tecth. 
Separation of the rotating parts of No. 4 
engine occurred at the forward end of the 
compressor extension shaft where it engages 
the torquemeter shaft. Spiral marks were 
made after disconnect showing the power 
section end was rotating faster than the 
torquemeter end. Ends of some of the 
splines of the extension shaft were upset 
rearward; also, light axial scrape marks from 
front to rear showed on some of the exten 
sion shaft splines. 


AIRCRAFT SYSTEMS 


Damage to the aircraft was so extensive 
that no aircraft system, as such, remained 
intact. Systems components received light 
to extreme impact damage and in many 
cases fire damage was evident. The follow- 
ing are the salient facts disclosed by exam- 
ination of the recovered components: 

Many items of the hydraulic system were 
badly damaged by impact forces and in 
some cases fire had been present. Damage 
to valves and pumps precluded operational 
checks of such units. No operational dam- 
age was noted on any units. Hydraulic sys- 
tem items associated with the right main 
gear remained intact on the gear but were 
for the most part covered with a moderate 
coating of smoke deposit. The right fluid 
heat exchanger was recovered separately with 
only a small dent in the housing, and un- 
damaged by fire. Both service center pack- 
ages received moderate impact and _ fire 
damage. 

Most of the recovered parts of the control 
surface boosters received severe impact dam 
age. Based on the position of shutoff and 
bypass valves, the aileron and elevator boost- 
ers were in the “ON” position and the 
rudder was almost completely in the “Man- 
ual” position. However, all cables to the 
controls were broken and the inflight posi- 
tions of these valves may have been altered 
at impact. 

Loss of electrical or hydraulic power per- 
mits the autopilot engaging valve to move 
to the disengaged position. This was the 
position of the elevator and rudder valves; 
however, the solenoid core of the aileron 
valve was found trapped in the body in the 
“ON” position, the probable result of im- 
pact forces. 

The four check valves of each hydraulic 
manifold were tested. All except three from 
the aileron manifold passed the test. These 
three permitted a very slight internal leak- 
age in the closed position and signs of 
operational distress were noted during their 
inspection. 

The load control units and sensors were 
considerably damaged. The only operable 
parts were the pistons that actuate the sen- 
sors. The main spool control valves were 
distorted but were properly assembled. 

One of the two retaining pins of the di- 
vider section of the rudder cylinder was 
missing. There was no indication of flaring 
on the remaining pin. The hole showed no 
sign of scoring nor was the barrel damaged 
in the immediate area of the hole. Nothing 
was observed during the examination to sug- 
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gest booster malfunction prior to the acci- 
dent. 

Because of extensive damage, examination 
of the electrical system yielded little informa- 
tion. There was indication of rotation of 
the No. 2 a.c. generator at the time of im- 
pact and no indication of rotation for those 
on engines Nos. 1, 3, and +. Impact marks 
on the inverter indicate that it was not 
operating at the time of impact. There was 
no indication of electrical fire or overload 
on any of the units or wire bundles 

The radio equipment was completely de 
molished by impact; there were no indica- 
tions of electrical overload or burning of 
anv of these units. Examination of the 
badly damaged components of the various 
instruments and the autopilot vieclded no 
useful information. 

Impact damage prevented testing of fuel 
ing valves No : No Z, and No. 3 Fire 
damage to seals, switches, etc., prevented 
the testing of valve No. 4. Disassembly of 
these valves showed no signs of operational 
distress or abnormal wear. All four dump 
valves were in the closed position. The right 
dump check and swivel valve was relatively 
undamaged and closed. Tue left assembly 
received severe impact damage and was par 
tially open. 

Ihe relief valves of the vent valves were 
bench checked. Although the valves from 
No. 1] and No. 3 tanks had been burned and 
were sticking on the first test, all four valves 
consistently opened at the specified pressure 
on repeated tests 

Only the right wing fuel shutoff valves 
were recovered. The No. 3 was approxi 
mately 25% open and the No. 4 was open 
The No. 2 emergency shutoff was not iden- 
tified among the recovered items. The No. 1 
was one-half open, the No. 3 was approxi 
mately 5% open, and No. 4 was closed 

\ll crossfeed valves were accounted for 
The No. 1, No. 3, and No. 4 were closed. 
The No. 2 and the left-to-right wing valves 
were approximately one-third open 

The engine-driven compressor from the 
No. 3 engine was intact. It had been dam 
aged by impact and was unburned. The 
compressor from the No. 2 engine was de 
molished by impact but was unburned. Ex- 
amination of oxygen and _ air-start system 
items disclosed no significant information 

Inspection of the anti-icing system ducting 
disclosed no evidence of internal duct fire. 
The two fire extinguisher containers of the 
No. 2 nacelle were destroyed by impact 
One of the discharge heads was recovered 
It had not been fired. Both containers from 
the No. 3 nacelle were recovered intact and 
fully charged. One portable CO: cylinder, 
identified as being from the flight station, 
was damaged by impact. Its handle and dis 
charge horn were missing but it still retained 
a charge. 


MAINTENANCE RECORDS 


Review of the maintenance records of 
N 121US disclosed only one item that ap- 
peared of possible significance to the acci 
dent investigation. This pertained to a 
refueling incident in which No. 3 fuel tank 
developed a leak at a nacelle wing fairing 
attachment crew location. The leak was 
attributed by Northwest Airlines’ personnel 
to rupture of the tank sealant by an ex- 
cessively long screw. Although subsequent 
investigation disclosed that the tank had 





RELIABILITY 
AND 
VALUE CONTROL 
ENGINEERS 


The Columbus Division of 
North American Aviation 
ffers rewarding opportu- 
ties to Reliability and 
Value Control Engineers. 
RELIABILITY ENGI- 
NEERS will assume respon- 
bility for monitoring, 
alyzing and evaluating 
electromechanical, mechan- 
cal, electronic, airborne 
| ground based commu- 
cation and surveillance 
systems. 
VALUE CONTROL 
ENGINEERS will analyze 
systems, components, struc- 


tural and mechanical design 


cost prevention or re- 
luction by simplification of 
ocesses, manufacturing, 
ling and other phases 
hich provide products 
ith the same or improved 
eliability but at a reduc- 
tion in cost. 
Indoctrination and train- 
ng sessions by Reliability 
and Value Control Engi- 
neers are conducted to in- 
sure proper orientation and 
inlimited opportunities. 
College degree in Engi- 
neering plus experience in 
these fields is desirable. 
Please send your resume to: 
North American Aviation 
The Professional & Technical 
Employment Office, 
Box AW-342 
4300 East Fifth Avenue 
Columbus 16, Ohie 
Attn.: Mr. Gordon Hein 


All qualified appli- 
cants will receive 
consideration for 
employment without 
regard to race, 
creed, color, or na- 
tional origin. 


COLUMBUS DIVISION A\_ 
NORTH AMERICAN AVIATION AWA 











BEFORE THE COUNTDOWN, the gantry 


area is exposed to every destructive element 
of nature. MICRO SWITCH assures you .. . 


Environment 


protection when 


it counts! 





“EP” switches are available 
in both side and bort 
mounts with a variety 


Contact arrangements 











HONEYWELL INTERNATIONAL 

Sales and service offices in all principal cities of the 
world. Manufacturing in United States, United King- 
dom, Canada, Netherlands, Germany, France, Japan. 


The real test of any switch for aircraft and missile 
equipment is how it performs after long periods of 
exposure to temperature extremes, moisture, dust, 
atmospheric pressure, vibration or shock. To assure 
continuous reliability and maximum life under such 
conditions, all MICRO SWITCH Environment-Proof 
switches undergo operational and environmental tests 
in the most complete test laboratory of its kind. 
MICRO SWITCH “EP” assemblies have clastomer seals 
to protect the enclosed switching clement, and terminals 
extend through glass bead seals. “EP” swirches are 
designed to conform to MIL-S-6743, 

MIL-S-6744, and MIL-S-5272. 

For full particulars, see the Yellow Pages for the 
MICRO SWITCH branch office, or write for Catalog 77. 


MICRO SWITCH ... FREEPORT, ILLINOIS 
A division of Honeywell 


In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 


H Honeywell 


MICRO SWITCH Precision Switches 





been overfilled, detailed study of the right a 4 ‘ k * a 3 2 
wing wreckage, as previously mentioned, dis- a 3 é A 4 3 a ’ ’ ¥ * ' z 
closed no structural damage or deformations 
due to over pressurization of the tank. 
\ review of all other Northwest Airlines 


records pertinent to the airworthiness of this 
airplane disclosed nothing of significance, 


(This is the first half of the CAB report on 
the crash of a Northwest Airlines Electra 
turboprop transport on Mar. 17, 1960. The 
concluding portion of the CAB report will 
appear in a subsequent issue of AVIATION 
WEEK. ) 


Convair 880 to Test 
Runway Slush Effects 


Washington — I ederal Aviation 
Agency plans to measure the effect of 
slush on jet transport takeoff perform- 
ance by accelerating a Convair 880 al- 
most to lift-off speed on a runway 
coated with melting ice or a substance Catalo 
that simulates its drag. omnia 

Scheduled for this summer at cither 


Dulles International Airport here or at N EW 


l’AA’s Atlantic City, N. J. experimental OTS tips £6 


center, the test program is expected to Se even aoe 
furnish background data for an agency a ee 
rule on slush accountability. . 


Weight penalties to be imposed on 
jet transports taking off from  slush- . ~ _ > t 
covered runways and responsibility for avi a j 0 n re u e | n g e q ul | p m e n 


measuring slush depth were subjects 
7 officials Catalog 


VALVES 
FITTINGS 





at issue when FAA met re- 


cently to discuss their rule proposal 


with representatives of the U. S. Contains Facts and Figures on If you have anything to do with the 

Weather Bureau, airport managers and Buckeye’s complete line of new avi- purchase or specification of aviation 

the airline industry. | ation refueling equipment. refueling equipment, or if = re 
ee ey ~ i snatches just curious, we want you to have 
_All parties at the two-day conference | © cusses caren uenmes = come of eus.cie tiene ele 

disclaimed responsibility for measuring é : ee ‘ 

the volume of slush on anv given run- CNRS CEPUTL NS WEEES tion Refueling Equipment catalog. 

way at anv given time (AW Apr. 10, OlL NOZZLES It’s free for the asking. 


® 
* 

p. 51). © VALVES AND ADAPTERS | BUCKEYE IRON & BRASS WORKS 
© 


However, a suggestion that the job be HYDRANT COUPLING AND ; wrire Aviation Department 
PO Box 883, Dayton 1, Ohio 


given to joint airline “snow commit- | EMERGENCY VALVES 
tees.” which ex dite the flow of traffic ' Please s i free Aviation Refueling 
ees,” which expedite the flow « afic | HYDRANT ADAPTERS : Equipment Catalog a 
at major terminals during bad winter | Ps 

; HYDRANT MANHOLES : NAME | eS es 
weather, encountered little opposition 
at the meeting. 

On the specific question of slush 
measurement, the Weather Burcau é a 1 a ‘ q 4 d q ‘ daa a ia 
pointed out that its attempts to a q ‘ 3 
measure snow and ice were often in 


error by as much as 50%. ay . the 
However, the over-all effect of slush , Calling 
accumulation is being determined by Le 
some European carriers by dragging an = SERVICE STEEL WAREHOUSE! 


instrumented wheel down a _ runway, a 


then extrapolating the resistance as 
measured 
FAA admits that “very little is BUFFALO CHICAGO CINCINNATI (o>) 36:le)) Gum eh-we-¥, (ce) 48 3 
known” on the effect of slush on the 
braking capacity of whecls and hence 
on accelerate-stop distances in standing ooh 
water, wet snow and melting ice. The c MNO cg 


agency feels, however, that National pint 
: ° . ~ . sth 
Aeronautics and Space Administration canta aneae anatase 


tests provide enough data for an “‘in- SE av 
terim regulation” on jet transport take- IC | > S TEEL Div. 


off accountability in slush. VAN PELT CORPORATION - Mill: ADRIAN, MICH. 


MILITARY SPECIFICATION ADORE 
REFUELING EQUIPMENT op __ STATE__ 
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EMPLOYMENT OPPORTUNITIES 


NATIONAL The Advertisements in this section include all employment opportunities—executive, management, 
‘ ' technical, selling, office, skilled, manual, etc. 


COVERAGE Positions Vacant Civil Service Opportunities Employment Agencies 


Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered labor Bureaus 


———RATES——— UNDISPLAYED 


DISPLAYED 

The advertising rate is $60.20 per inch for all advertising appearing on other $2.70 per line, minimum 3 lines. To figure advance payment count 5 average 

than a contract basis. Frequency rates quoted on request werds as a line. 

Position Wanted Ads are % 
An Advertising inch is measured %” vertically on a column—3 columns—- Box Numbers—counts as | line. 
30 inches to a page. Discount of 10% if full peyment is made in advance for 4 consecutive 
insertions. 

Subject to Agency Commission Not subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 














ADDRESS BOX NO. REPLIES TO: Box No. 
Classified Adv. Div. of this publication. 


. . | Send to office nearest you 
LIVE in Sunny San Diego! | NEW YORK 36: P. 0. Bor 12 
CHICAGO 11: 645 N. Michigan Ave. 

SAN FRANCISCO 11; 255 California St, 

New and expanded programs have created ni Ee 
immediate R & D openings for BUSINESS OPPORTUNITY 
Foreign based airline interested in outright 
purchase of airframe, radio, electrical over- 
| haul shop and inventory suitable for pres- 
| —_ four-engine aircraft. Contact BO- 


, Aviation Week. 





in the field of ————— 


Grumman Super Widgeon Demonstrator—30 
hours total since Continental Conversion. 
Substantial discount. Dean H. ‘ie Avi- 
N. W. 24 


ation Enterprises, Inc., 392: 
Street, Miami, Florida. 


. ° 7 ° oe ky Heli ter Parts, L t 
Turbomachinery Design Engineers Sonnets ta seamen. “Beater Rate 
A 4-8434 


. B 1738, S Antonio, Texas 
Fuel Controls Development Engineers — ——— - ~ 
G D E 5 a B26 Sieerare’ 6. Senne: So Sie 
earing esign ngineers anodized blades, individually crated with 


complete records, like new. Offered as a lot 


Aero-Thermo Engineers only. Stinson Field Aircraft, Box 1738, San 
Antonio, Texas. CA 4-8434. 


Heat Transfer Engineers 
For Sale—1i1,000 new Beech Bonanza Brake 
Assys., heavy duty, original Goodyear car- 


Combustion Engineers tons. List approx. $136.00 each. Offered as a 


Turbomachinery Experimental Engineers fiininnn tani. 


Computer Program mers 1 PBY-SA. Two crew. Cargo doors and floor. 

Extra windows, removable airline seats and 
tables, galley, etc. No corrosion. New C. of 
A. on delivery. Available now. Apply FS- 
6784, Aviation Week. 


SOLAR SPECIFICS: Solar is making many significant contri- Tl Pied maecraaats nace at 
butions to turbomachinery design and advanced structures WANTED 
technology. There is an excellent balance between commer: 3 

. - Wanted—Helicopters or WHelicopter Parts. 
cial and military contracts. What have you i offer? fo nasa Field Air- 


: ta: craft, Box 1738, San Antonio, Texas. CA- 
WONDERFUL LIVING: San Diego living is great, offering the HESS, 
nation’s fi - i i i aR 
ation’s finest year-round climate and recreation, education, iinet Commereiat—Navy experienced ‘Pllet 


and cultural advantages. interested in position or consultant in field of 
flight safety. Aircraft fire & rescue or aviation 

, -¢: . : surveyor. 30 years aeronautical background 

WRITE TODAY: Send resume of your qualifications to Louis in administration, personnel, flight and fire 
Klein, Dept. E-732, Solar Aircraft Company, 2200 Pacific fighting experience. D. M. English, 8 Wales 
| Ave., Binghamton, < 


Highway, San Diego 12, California. 














IN ALL INTERESTS 


NA OF AVIATION 
S O L A R If You're important, you either read 


A subsidiary of International Harvester Company | ’ EE 


2200 Pacific Highway, San Diego 12, California 











All qualified applicants will receive consideration for employment or you advertise in it, 
without regard to race, creed, color or national origin. 
or both 
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FOR 
INFORMATION 


About Classified Advertising 
Conduct 


he ? MeGraw-Hi:ll 
Offce | er ou. 


ATLANTA, 9 
1375 Peachtree St. N. E. 
TRinity 5-0523 
R. JOHNSON 
BOSTON, 16 
Copley Square 
CCngress 2-1160 
D. HICKS 
CHICAGO, 11 
645 No. Michigan Ave. 


MOhawk 4-5800 
W. J. HIGGENS - W. SONZSKI 


CLEVELAND, 13 
1164 Illuminating Bldg. 
SUperior 1-7000 


DALLAS, 2 
1712 Commerce St., 
Vaughn Bldg., Riverside 7-5117 
J. GRANT 
DENVER, 2 
1700 Broadway, Tower Bldg. 
Alpine 5-2981 
J. PATTEN 
DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 
P. HAMMOND 
HOUSTON, 25 
Prudential Bidg., Room W-724 
Holcombe Blvd. JA 6-1281 
GENE HOLLAND 
LOS ANGELES, 17 
1125 W. 6th St. 
HUntley 2-5450 
W. C. GRIES 
NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 
H. T. BUCHANAN - R. P. LAWLESS 
T. W. BENDER 
PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
P. PASCHALL - W. B. SULLIVAN 
PITTSBURGH, 22 
4 Gateway Center 
EXpress 1-1314 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
R. BOWMAN 
SAN FRANCISCO, 11 
255 California St. 


DOuglas 2-4600 
E. A. HARTLEY 








EMPLOYMENT OPPORTUNITIES 








- Major Systems 


Programs 
Pinpoint 
Opportunities 
In 26 Areas 
Of Specialization 


Traditional boundaries of defense system definitions 
are giving way to new, vast-scale operational require- 
ments that may extend from the ocean depths to deep 
space. ® Right now, a number of new programs at De- 
fense Systems Department call for backgrounds rang- 
ing from Oceanography to Space Physics. * Openings 
for graduate engineers at all levels of competence are 
immediately available on project groups undergoing 
expansion and new groups currently being organized, 


Specific experience is sought in these fields: 
Applied Mathematics / Astronomy / Auto Pilots / Classical 
Mathematics / Communications / Computers / Computer 
Application Engineering / Data Handling / Guidance Equations 
Inertial Guidance / Infra-Red / Nuclear Physics / Oceanography 
Operations Analysis / Optics / Propagation Engineering / Radar 
Radiation Physics / Sonar / Space Physics / Systems Analysis 
Systems Engineering / Systems Synthesis / Systems Test 
Engineering / Technical Writing / Weapons Systems Analysis 
All qualified applicants will receive consideration for employ- 
ment without regard to race, creed, color or national origin. 
Write in confidence, briefly outlining your education 

and professional experience to 
Mr. P. W. Christos, Dept. 64-WB, 


sa 4 SD DEFENSE SYSTEMS DEPARTMENT 


A Department of the Defense Electronics Division 


GENERAL @® ELECTRIC 


Northern Lights Office Building — Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 


at Sikorsky Aircraft... 


there are rewarding growth opportunities for qualified 





| We Want 


| TOP 
V/STOL DESIGNERS 7 ENGINEERS 


The world’s major 
specialist in tele- 
communications, 


AERODYNAMIC Lenkurt Electric 
RESEARCH ENGINEERS et : ==5 wants first class men 


for a first class job. 
Offering top pay and 
liberal benefits (plus 
an ideal location), 

. experienced in airframe work Lenkurt Electric has 

immediate openings 

Sikorsky Aircraft is making rapid advances in a variety of stimulating for qualified men in: 
long-range programs. New military and commercial explorations and : e Circuit Design 
requirements offer unusual opportunities to further professional status : e Instrumentation 
and build for a solid future with personal growth. We offer qualified : Standards 
men important roles in this fascinating and ever-growing field of Quality Assurance 
helicopters. Component 
Development 


In general, graduate engineers are preferred for these openings. ‘ Sad 
Requirements: BSEE 
. ; ,; = degree and one year’s 

Please submit your resume, including minimum salary re- GOOD experience. 


quirements, to Mr. Leo. J. Shalvoy, Personnel Department. = resume or call 
collect to 


ae -SIKORSK Y AIRCRAFT __srerr0n0 tae elena as 
savin iziasiat S. LEWKURT ELECTRIC 


All qualified applicants will receive consideration for employment Sumsseery of (=e) 
without regard to race, creed, color or national origin. i=" ae 








Fundamental instrumentation used in 
plasma diagnostics: Republic Aviation 


Effective Engineer Recruitment 
Advertising Depends on AviationWeek 


od Space Technology 


Engineering Readership gms sommne ssn ; 


: P.O. BOX 12, NEW YORK 36, N. Y 
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PERSONNEL 
MANAGERS 


Looking For 
Experienced Engineers... 
Technical Personnel? 


Write for a free copy of: 


“HOW 
TO ATTRACT 
ENGINEERS” 


This file-size booklet is designed for 
personnel people faced with the prob- 
lem of recruiting engineers and tech- 


nical people. 


The top-flight engineers and technical 
personnel you want are at a premium 

. as this twenty page booklet points 
out. How you can reach and influence 


these men is the story told. 


This booklet describes the McGraw-Hill 
publications best suited to reach the 
specific type of engineer you want 
. . . how you can make contact. . . 
channel and concentrate your employ- 
ment advertising to just the men with 
the job qualifications you want. . . 
helpful hints to consider and pitfalls to 
avoid when you prepare your copy 
and layout for an “Employment Op- 


portunity’” advertisement . 
Write for your free copy fo. . 


B. A. Feher 

Classified Advertising Division 
McGraw-Hill Publishing Co., Inc. 
P.O. Box 12, New York 36, New York 





DESIGN ENGINEERS 








EMPLOYMENT OPPORTUNITIES 


Inquire about new opportunities for highly qualified 
engineers in the fields of avionics, controls, electrical 
and electronics, empennage, equipment, fuselage, 
hydraulics, landing gear, power plant and wing 
design. 

Requires 


AE, ME, EE or related degree with air- 
craft or missiles experience preferred. 


Combine work in an exciting professional environ- 


ment with living in one of the finest cities in the 








country. 


Write: Hugh L. Gordon, Professional Employment 
Manager 
Lockheed Aircraft Corporation 
838 West Peachtree St. 
Atlanta 8, Georgia 
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WANTED 
an outstanding writer 


We are a major aerospace company in the Los 
Angeles area with important programs in every 
category of defense effort. We need a profes- 
sional writer of demonstrated ability who can 
produce sophisticated speech material, prepare 
management communication documents, back- 
stop engineers in drafting articles for technical 
publications, and fill an information pipeline for 
magazines and writers interested in reporting on 
our company s manifold activities. This position 
provides an exceptional climate both physically 
and intellectually for creative endeavor. Salary 
is dependent on your experience and achieve- 
ment. Write Norman Warren, P.O. Box 1525, 
Beverly Hills, California. 








asco SEARCHLIGHT SECTION AoveRTsine 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: 


The advertising rate is $31.00 per inch for all advertising appearing on 


UNDISPLAYED RATE: 


$2.70 a line, minimum 3 lines. To figure advance payment count 3 
average words as a line. 


other than on contract basis. Contract rates on request. 


PROPOSALS, $1.80 a line an insertion. 


AN ADVERTISING INCH is measured 7% inch vertically on one column, 


3 columns—30 inches—to a page. 


BOX NUMBERS count as one line additional in undisplayed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











SALE OR LEASE CATB/DC-: 


ZERO TiN E. DC ~ 48 Cargo/Pass. Conf. Total T.8100 TSO 400 hours 
22 Burns Seats, Airline Radio. 


Last owned and operated by chasing other transports. 


NORTHWEST AIRLINES 50 Broad Street New York 4, N. Y. 


Ist Class 50-seat Interior 


FOR LEASE OR SALE 


Other Aircraft available,. also interested in pur. 


BOREAS CORPORATION 











60 Hot Meal Galley 





$175,000.00 ADDRESS BOX NO. REPLIES TO: Bor No, 


Classified Adv. Div. of this publication. 


Other DC-4B’s as low as $135,000.00 Send to office nearest you. 


NEW YORK 36: P. 0. Bor 12 


Approximately $1,600,000.00 DC-4 Inventory MICAOD 11: 215 1. iicatene Ave, 


INTERAIR PARTS 
Hangar 3 
Lockheed Air Terminal 


SAN FRANCISCO 11: 255 California St. 


TRiangle 7-5378 
Burbank, Calif. POSITIONS WANTED 








Chief Pilot or Flight Captain. 12000 hrs. 
ATR Convair, Martins. DC-4, DC-3, Light 








Ist—Get the Man 
2nd—Call Burnham 


Start your new man off with a worry-free 
move to his new job, his new city. The 
sooner he is settled, the sooner he will 
perform the job for which he was hired. 
Burnham Van provides a Personalized 
Moving Plan for employees that helps 
eliminate 50% of the problems of a new 
man in a new city. A sample packet of 
the Personalized Moving Plan is available 
upon request. You'll like the way it 
babies your new people. Write to C. E. 
Swann, Burnham Van Service, 1632 Second 
Avenue, Columbus, Georgia. 


Twins, jets & sea planes. Resume on request. 


SUPER PW-6990, Aviation Week. 
GRUMMAN WIDGEON =| Semmercia!, Piet fatent._festractor, ae 


McKinnon Conversion, Lycoming Engines — commercial airline. Supervisory and Adminis- 
ontalient canals — presently onan: aed trative ability. Domestic or foreign. Married, 
35 7 2g riati y 

operated by Sun Oil Company. Radio: ARC 35. PW-6899, Aviation Week. uA 

ZIADF. ARC 210 Transceiver, ARC 15D Omni, | | Commercial Pilot, Sales Engineer, 3,800 

ARC Tll Transmitter, MB3 3-Lite Marker, cant Senavlonned la DOs4 TELE Cu48- 9 

Remote Compass, Dual Generators, Electric | | COUrS: SxPperiences in -4, DC-3, C-46; 31 

kuauiics jealteal iectins Leading Edge | years old. Will relocate foreign or domestic. 
’ ’ WW _R6o7 riati , 

Landing Lites, Metal Wings. Some Spares. Can Reply PW-6971, Aviation Week. 

be seen at Atlantic Aviation, Philadelphia 

International Airport. 


FOR QUICK SALE $39,500 | 
Ray Higgins, SUN OIL Co., An 








1608 Walnut St., Phila. 3, Pa. | 








FOR SAL 
IDGEONS; STANDARD GOOSES; 
ibs. GROSS; 
. GROSS: 4-EN- 
. GROSS; RETRACT 
WING-TIP| FLOAT KITS FOR LL 
ONS AND GOOSES AND NUMEROUS 
APPROVED MODIFICATIONS. 
amcKinmeon ENTERPRISES, INC. 
OUTE #1 BOX 520, la” ORE. 
PHONE—MO-5-6655 














WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 
the aviation field 








DOUGLAS DC-6 Investment ; 


FOR LEASE OR SALE Productive advertising is 
(At DC-4 Rates) 
is an INVESTMENT rather 
This aircraft has 5,200 total hours. Delivery 
immediate with Zero Time Engines and pro- than an EXPENDITURE. 


pellers. Interior completely refurbished with 
91 seats, Buffet, lights, vents, etc. As owners “Searchlight” advertisers 
we invite foreign inquiries, contact: | bi 
almost invaria report 
NATIONAL AERO LEASING CORP. ' d 5 f 
48-184 INT. AIRPORT promp an Sarery 
AIRLAND, MIAMI, FLA. NE 5-0734 results. 





BE CONVINCED — send 





TRECKER GULL us your advertisement 


Model 136-L2, 508 hrs. Total Time, Cruises 180 

MPH, Range 1000 miles, Useful load 2.000 pounds, TODAY 
Service Ceiling 25000 ft. Here is a real chance to 
get a modern amphibian at a big saving. 


WELSCH AVIATION COMPANY Address 


P Qo vork - Twining 8-5400" Classified Advertising Division 











FASTENERS FOR AIRCRAFT AND MISSILES 
Immediate Delivery—AN— Digit 
CERTIFIED TO GOVERNMENT. Spacivications 
Bolts—Nuts—Rivets—Screws—Studs—internal and 
External Wrenching Bolts—Dowel and Lock Pins 


Mercury air parts co., inc. 
9310 West Jefferson Bivd., Culver City, Cali 
Telenhone—UPton O- $923—Toletype—CVR cy si38 





TOUGH SPECIALS 10 DAY DELIVERY 





GOOSE OWNERS AVIATION WEEK 


YOUR GRUMMAN & 21A CAN NOW BE mone. 
MODIFICATION FULLY"APPROVED BY"FAR 

N LY A v Y FAA. 
FOR PARTICULARS CONTACT— P. O. BOX 12 


McKINNON ENTERPRISES, INC. NEW YORK 36, NEW YORK 


Route 21 Box 520, pe Oregon 
Phone—M0-5-665: 
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AMP INCORPORATED 62 
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ARMA DIVISION 
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4th Cover 
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in the fields 0 
space vehicle 
power and propulsion 


i 1]. 
The Propulsion and Power Systems 
Departmer it of the Aerospace Vehicles 

Laboratory has several unusually 

interesting openings for engineers and 

scientists who are interested in the 
fields of space vehicle power and pro- 
pulsion. The openings are at all levels 
of experience — from recent graduates 
to the senior staff level. Most of the 
positions will i.volve design and analy- 
sis of power and propulsion systems for 
satellite an id space probe apnlication. 

Specific ally, some of the areas of 

specialization are: 


SPACE POWER SYSTEMS 


The positions will involve analysis and 

development of such energy sources 

as: photo voltaic, thermionic, thermo- 
electric, battery and advanced eneigy stor- 
age systems 


SPACE PROPULSION SYSTEMS 

The positions will involve the prelimi- 

nary and conceptual design and com- 

parative analysis of all types of chem- 
ical and electric propulsion systems. 


PROGRAM MANAGEMENT 

The positions will be associated with 

the development of solid and liquid 

propellent rocket engines. Advanced 
degrees are preferred and considerable ex- 
perience in the field will be required. 


If you are interested and believe that you 
can contribute, piease mail your resume to: 


Robert A. Martin, 
Supervisor of Employment 
HUGHES 

11940 W. Jefferson Bivd. 
Culver City, California 


We promise you a reply within one week. 


rid with Electronics 


SHES AIRCRAFT COMPANY 


AEROSPACE ENGINEERING DIVISION 


At _H d applicants receive considera- 
without regard to race, creed, 





LETTERS 





Death Struggle 


Much as we all may enjoy it—instead 
of spending too much valuable time debat- 
ing the pros and cons of aviation and 


space politics, government spending poli- 
cies, and how or why we might get human- 
ity into 
facts. 
We, as citizens of countries of the free 
world, are in a struggle to the death with 


orbit—let’s face a few simple 


international communism; an_ ideological 
ind material war which will be won by 
the side who gets there “‘firstest with the 
mostest.”’ 

Let’s take advantage of what we now 
have to work with, bend our backs, roll 
up our sleeves, and go to work. No battle 
was won on paper, whether front page or 
last 

Greorce W. Srerson, III 
Woburn, Mass. 


Traffic Control System 


From an impartial viewpoint it 1s gratify- 
ing to read in your June 5 issue (p. 93) of 
the planned scientific evaluation by the Fed- 
eral Aviation Agency of the Air Force’s AN 
GSN 11 semiautomatic traffic control sys- 
tem. Confidence in the scientific approach 
led to the formulation of the Airways Mod- 
ernization Board and its successor, FAA’s 
Bureau of Research and Development with 
its extensive test facilities at the National 
Aviation Facilities Experimental Center, At- 
lantic City, N. J. The foresight used in pro- 
viding this capability should pay off hand 
somely in the immediate future when 
competing, complex and expensive systems 
will be proposed to meet the rapidly increas- 
ing demands of air traffic 

Faced with pressing airspace demands, a 
finite budget, time constraints on decision 
making caused by long-lead-time require- 
ments, and the cost of making wrong de- 
cisions, the FAA must take full advantage of 
the established scientific capability in steer 
ing its program toward objective ends 

The evaluation of GSN-11 and the de 
termination of its future role in the desired 
FAA program provides an excellent oppor 
tunity to exploit the developed scientific 
capability in producing a factual effectiveness 
study. This would go far toward establishing 
confidence in the FAA program with equip- 
ment proposers, users and Congress 

The study can be made in such a manner 
as to establish irrefutable findings or, at 
least, to provide the basis for factual dis 
agreement. It is hoped that it will include 

a) The definition of measures of effec- 
tiveness in which the desirability of the sys 
tem can be quantitatively expressed. These 
measures must adequately reflect the over-all 
objectives of the Agency. 

(b) Analysis and simulation techniques 
which realistically represent the Air Traffic 
Control System and the environments in 
which it operates. These methods should 
partition the problem in such a way that in- 
teractions between en route and terminal 
ireas are not significant 

(c) An adequate error analysis to de 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


termine the mean and distribution of er- 
rors introduced by pilots, controllers and 
environmental conditions. This analysis can 
be supported by the flight and position 
measuring facilities at NAFEC and by hu- 
man engineering studies. 

(d) A realistic cost study in which initial 
and operating costs are accurately estimated 
and the amount and beneficiaries of cost 
savings determined. 

(e) A reliability study to determine the 
influence on system effectiveness of those 
safety measures which must be incorporated 
to allow for equipment and human malfunc- 
tion 

R. G. Tutt e, 
Bethesda, Md. 


Jet Fuel Tanks 


he current controversy over the relative 
hazards of using JP.4 (aviation turbine gaso- 
line) or JP.1 (kerosene) as fuel for turbine 
engined and jet aircraft is as yet unresolved. 
However, both protagonists are agreed that 
the overriding factor from all points of view 
18 maximum passenger safety 

By their very nature all fuels are dangerous 
when not contained, and in this respect it is 
interesting to note that the Recommenda- 
tions Appendix to Chapter D5-2 of British 
Civil Airworthiness Requirements Section D 
states: “When possible fuel tanks should not 
be located within the fuselage or the center 
section of a wing passing through the fuse- 
lage.” Also, “where tanks must be installed 
in locations likely to be distorted inboard of, 
or adjacent to, the outboard engine, robust 
bag type tanks protected against local dam- 
age are recommended.” 

It could well be that the torsion box 
integral fue] tank of shear web/integrally 
machined skin/stringer panel construction is 
not so “likely to be distorted,” but the fact 
that bag type tanks do have a 
greater margin of safety at crash case and 
emergency landing case inertias. This fact is 
well illustrated by an analysis of results of 
accidents to aircraft fitted with even light- 
weight bag tanks 

Turbine aircraft of relatively high wing 
loading have large fuel capacity demands, 
and the fitting of bag type tanks will reduce 
the capacity compared with integral tanks 
Also, bag tanks incur a weight penalty with 
a consequent reduction in payload. How- 
ever, their use considerably simplifies the 
surrounding structure and in the event of 
local damage to a bag tank it can be quickly 
ind easily repaired or replaced. The weight 
penalty incurred would represent only a 
marginal increase in cost per passenger mile 
which is out of all proportion to the increase 
in safety which would be achieved. 

The general introduction of bag tanks— 


remains 


particularly in the danger areas inboard of 
the outboard engines—is long overdue and 
would allow airline operators to choose 
either JP.4, kerosene or any other fuel based 
on their relative technical and economic 
merits. These facts should be brought to the 
notice of the public, who rightly expect to 
travel as airline passengers with maximum 
possible safety. H. G. Murr 

2, Blackdown Close, 

Pyrford, 

Woking 

Surrey 


F-105D Systems 


AVIATION WEEK, usually accurate in most 
details, errs in its May 22, 1961 issue when 
it refers (p. 74) to the F-105D’s “*. . . neces- 
sarily complex R.14 all-weather navigation 
and fire control system developed by North 
American Aviation’s Autonetics Division.” 
Development of the navigation and fire con- 
trol systems for the F-105D was the responsi- 
bility of Republic Aviation Corporation, the 
weapon system manager. In the development 
of the AN/ASG-19 or Thunderstick Fire 
Control System for the F-105D, General 
Electric’s Armament and Control Section, 
Light Military Electronics Department, 
played no small part 

The Autonetics R.14 (NASSAR) radar 
is used in the F-105D to provide navigation 
and fire control data to system components 
developed by a number of suppliers. A large 
portion of the Thunderstick Fire Control 
equipment, such as, the bombing, missile, 
and gun-rocket computers, a sight and attack 
display, and tie-in equipment were developed 
and manufactured by General Electric’s 
Armament and Control Section, along with 
the FC-5 flight control system, and the fire 
and flight control ground support equip- 
ment. The flight control system operates as 
a part of the Thunderstick Fire Control 
System in some modes of operation. 

Much of the work in fire control analysis 
and synthesis was performed by Armament 
and Control engineers, to whom Republic 
in its role as system manager relayed the 
specifications for fire control inputs available 
from equipment made by Autonetics, Lear, 
and Eclipse-Pioneer. Armament and Con- 
trol conducted extensive and complex simula 
tions of the F-105D in its various fire 
control modes of operation and performed 
the detailed analyses of data taken in flight 
test operation 

Because of its major contributions to the 
development and production of the F-105D’s 
high performance, all-weather navigation 
and fire control system, General Electric’s 
Armament and Control Section can take 
considerable satisfaction in the progress of 
the F-105D into “front-line operational 
positions.” But the credit for the develop- 
ment of the avionics system must be ac 
corded to Republic, the weapon system 
manager, and not with any of the several 
contributors to the joint development efiort 
conducted by Republic. 

B. E. Friscu 

Manager, F-105 Marketing Program 
GE Armament & Control Section 
Johnson City, N. Y 
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High Fidelity 





in SERVO Amplifien ? 


ACTUAL SIZE 





VOLUME = 1% CUBIC INCHES 


CPPC’'s new 5 watt servo amplifier provides a unique com 
bination of exceptional stability and miniature size. Built 
around a DC amplifier with high frequency cutoff above 30 
kcps, the SA 5601 provides uniform response over its full 
yperating range. With a 10 kn input resistor the SA 5601 
yields a voltage gain of 54 + 1 db from —55° to + 125°C 
with all signal levels below saturation, and supply voltage 
of 56 + 3 volts. Idling power is under | watt 

Designed to drive any size 8, 10 or 11 servo motor with a 
26 volt control-phase rating, the SA 5601 is available off 
the shelf with stud or screw mounting. A regulated supply 
f the 56 VDC power required for the SA 5601 operating 
rom 115 V 400 ~ and providing a 26 V AC tap for motor 
and synchro excitation is available in a similar package 

For information phone or write: Area 215 MAdison 2-1000 
TWX LNSDWN, Pa. 1122(U)—or our Representatives 


0 
f 


POWER OUTPUT 5W 
t+3db 10 cps-—30 kc 

<1% THD AT 2 WATTS 
FEEDBACK > 20cb 

GAIN MARGIN > 2O0db 
PHASE MARGIN > 90° 
TEMP. RANGE ~ 55 +125°C 
EFFICIENCY > 65% 

















CLIFTON PRECISION PRODUCTS CoO., INC. 


Clifton Heights, Pennsylvania 





GNIVERSITY MICROF LLU 
STEVENS: RICE G3 
$13 8 IST ST 

ANN ARBOR MICH 


WRITE AVCO TODAY. 


REGAROLESS OF RACE, CREED, COLOR OR NATIONAL ORIGIN 


























OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS 


UNUSUAL CAREER 


Telling a satellite what to do next. Now in orbit aboard Explorer XI is a 
uniquely selective receiver. It accepts instructions from NASA transmitters— 
ignoring stray signals, noise and interference—and relays them to a decoder 
which instantly actuates the satellite’s controls. This receiver-decoder unit, 
weighing only 3.5 pounds, was designed and built by Avco’s Electronics and 


Ordnance Division. 


Aveo 


AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK 
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